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50 YEARS OF SERVICE 


IN THE CAUSE OF SCIENCE 


THE FIRST FOR ANY SCIENTIFIC FIRM IN INDIA 


AS EARLY AS 1903 — 


Department of Public Instruction, Punjab, 
Educational Exhibition 1903 


Certificate of Merit 


FIRST CLASS 


Awarded to Messrs. Hargoial & Sons, 
Science Workshop. Ambala, for Scientific Apparatus 


Director of Public Instruction, Punjab 


Lahore (Sd.) K, B. THAPOR 
Dated ist July, 1903 Secretary to the Exhibition 


AND IN 1946 


| was very pleased with the progress made by Messrs. Hargolal and 
Sons in the manufacturing of scientific instruments, when | was 
conducted around their works by Mr, Nand Kishore, the Proprietor of 
the firm. My pleasure was enhanced because he was a student of 
the Government College when | was on the Staff. The firm hasa 
progressive outlook and has high standards. It has already an 
All-india reputation, and | am certain that with the new opportunities 

Se which are bound to arise, it will rise to still greater fame. The work 
the firm is doing is of immense importance to education and to 
its expansion and improvement in the near future. | hope therefore 
that Messrs. Hargoial and Sons will receive every encouragement 
from Government, as well as from the University and private 
educational institutions. 


I wish them all success. . 
(Sd.) G. C. CHATERJI 


2—10—46 D. P. Punjab 
Phone ‘173’ H.C. Ambala Cantt. Tele. HARGOLAL 

Hargolal & Sons 
The Science Apparatus Workshop LAHORE, DELHI, PATNA, 
Branch:—27-A Linga Chetty Street HYDERABAD (Dn.), BOMBAY, 


MADRAS, C. T. JUBBULPORE and SAUGOR 


FOR IMMEDIATE DELIVERY 


A Steam Jacketted Cast Iron Still 50 Gallons 
capacity with Copper Fractionating Column 8’ 
high, complete with refluxing Ball Condenser and 
Tubular Condenser, Sight Glasses, Handhole, 
eminently suitable for rectification of Alcohol, 
Acetone, Petroleum and other organic solvents. 
An admirably flexible and compact unit for 
Industrial and Pilot Plant Laboratories. 


Apply to: 


THE SCIENTIFIC AND INDUSTRIAL 
EQUIPMENT COMPANY, LIMITED 
P.O. Box No. 95, BANGALORE CITY 


Sliding 
RHEOSTATS 
(English Make) 


STEEL Monpoule Cullors 


Various Types 


SIMMERSTAT SWITCHES 
@r uniform temp. in Ovens etc. 


B. & L.—Half-shadow—200 mm. 


-POLARISCOPE 
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OPIUM ALKALOIDS 


_Large-scale manufacture of the principal alkaloids of opium 
is now in progress at the Alkaloid Works attached to the Govt. 
Opium Factory, Ghazipur. 

The drugs are made up to conform strictly to the respective 
standards for quality laid down in B. P. 1932. The manufacture 
is carried out in an up-to-date plant and is under strict chemical 
control at all stages. 

Large stocks of the following are available for immediate supply :— 
Morphine hydrochloride 
Morphine sulphate 
Codeine Pure 
Codeine phosphate 

Any other salt or derivative of morphine and/or codeine can 
be manufactured on demand. 

For prices and other particulars, apply to 

MANAGER, Opium Factory 
Chazipur, VU. P. 


Your enquiries for 


S. K. BISWAS & Co. MICROSCOPES 


137, BOW BAZAR STREET 


CALCUTTA 


Manufacturers of : 


High Scientific Glass Apparatus 


such as 


(i) Table-blowing Glasswares 
(ii) Graduated Apparatuses 
(iii) Beakers, Flasks, etc. 


and 
Medical Requisites 


Telephone: B.B. 5359. 
Telegram: ‘‘SOXHLET ’’, Calcutta 


BY 
R. & J. Beck Ltd. (London) 
Are invited by 


LAWRENCE & MAYO (India) Ltd. 


Bombay—274, Hornby Road. 
Caleutta—11, Government Place East. 
Bangalore—+B, South Parade. 

New Delhi—76, Queensway. 


Lahore—-9, Shah Din Buildings, 
The Mall. 


Lucknow—Mayfair Theatre Building, 
Hazratganj. 


Madras—17, Mount Road. 
Simla—5, The Mall. 
Rangoon—81, Phayre Street. 


| 


INDIAN RESEARCH FUND ASSOCIATION 


Applications are invited from Indians for the | 
| post of wholetime Secretary, Indian Research Fund | | 
| Association, New Delhi. Candidates should be persons | 
with high scientific qualifications and possessing organiz- | 
ing ability. Pay will be in the scale of Rs. 2,000- | 
100-2,500 plus usual dearness, travelling and halting | 
allowances. The rate and scale of pay and allowances 
may be revised if necessary after the orders of the | 
Government of India on the recommendations of the | 
Pay Commission are published. The appointment will | 
be for five years in the first instance, renewable there- | 
after. The appointment may be terminated at any time | 
by three months’ notice in writing on either side. 
Leave will be according to the normal leave rules 
| admissible to contract officers of the Government of 
| India. All applications should be made on the prescri- 
bed form, copies of which can be had from the Secretary, 
Indian Research Fund Association, Hutments Block 
No. 36 (Civil Block), Behind South Block, Imperial | 
| Secretariat, New Delhi 4. No travelling allowance will | 
| be paid to candidates coming for interview or joining the | 
| appointment. The final date for the receipt of completed | 
| forms of — is the 3lst May, 1947. | 
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neutral soluble 
sulphathiazole derivative 


The soluble sodium salts of the heterocyclic derivatives of 
sulohanilamide such as sulphapyridine, sulphathiazole and sulphadiazine are 
strongly alkaline in reaction and their employment both parenterally and 
topically is subject to limitations. 

‘Soluthiazole ’ is the sulphathiazole analogue‘of ‘ Soluseptasine * and presents 
~ sulphathiazole in the form of a soluble compound which produces approximately 
neutral solutions in water. 
It provides a means for the parenteral administration of sulphathiazole by 
either the intravenous or intramuscular route, and for its topical application. 
The chief clinical indication of ‘ Soluthiazole ' is to initiate therapy in patients 
who are acutely ill or to treat patients who are unable to take sulphathiazole 
by mouth. It may also be used by topical application in the treatment of infected 
conditions of the conjunctival sac, nasosinuses, joint cavities, pleural and 
peritoneal sacs. 


SUPPLIES :— 

‘Soluthiazole’ is supplied as a 45 per cent. sterile neutral 
solution containing the equivalent of 20 per cent. (0:20 gramme per c.c.) 
sulphathiazole in ampoules of 5 c.c. (boxes of 6 and 25) and rubber-capped 
bottles of 25 c.c. 


MAY & BAKER LTD. 


Distributed by MAY & BAKER (INDIA) LTD. 
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OVERSEAS TRAINING OF 


HE appointment of a Committee by the 
Government of India to review the work- 
ing of the Scheme for Overseas Training of 
Scientific Personnel will be warmly and wide- 
ly welcomed. The step is indicative of the 
appreciation of certain inherent defects in the 
scheme as well as of the awareness that it is 
capable of further improvement. We are not 
acquainted with details of the terms of refer- 
ence to the Committee, but we hope that they 
are comprehensive enough to cover all aspects 
of the scheme including those pertaining to 
a proper utilisation and harnessing of scientific 
technological man-power, now being 
trained in England and America. 


We have had occasion to write before about 
the recruitment of students for training over- 
seas, and the difficulties of admission and 
living accommodation in U.S.A. and U.K. We 
had suggested that admission might also be 
sought in universities of other countries, like 
Australia, New Zealand, Sweden and Russia. 


2 


best to the common cause. 


SCIENTIFIC PERSONNEL 


Most of the recommendations have been ac- 
cepted, and efforts are being made to improve 
the living conditions of students deputed to 
U.K. Maulana Azad, Member for Education, 
has made it clear that the Government of 
India are selecting students for training on the 
basis of merit and qualification alone. There 
can hardiy be any dispute, both from the short 
and long-range view, on the soundness of such 
a procedure. 


It is now two years since the scheme was 
inaugurated. The first batch of “Dalal Boys” 
dre due to arrive within a few months. 
Arrangements are to be made to receive them 
and place them in congenial positions. We are 
painfully aware of lost opportunities and 
languishing talents in the past. This, we hope, 
will not happen again. Our men and women 
must have the full opportunity, the freedom, 
the stimulating and the contented atmosphere 
in which they can work and contribute their 


104 Overseas Training of Scientific Personnel 


In preparing for the reception of our young 
men“ it might be of help to remember the 
atmosphere, background and method of train- 
ing in foreign countries. Guided by eminent 
scientists with sympathy and understanding in 
laboratories equipped with the latest types of 
labour-saving devices and precision instru- 
ments, they would be returning home on ih: 
eve of the long-cherished liberation of our 
country from bondage. Life in a free country, 
however short, is sure to have fired them with 
patriotic fervour and enthusiasm to do their 
little bit for the regeneration of their mother- 
land even as their counterparts are doing 
elsewhere. 


These people, it must be admitted, will find 
on their return the same ill-equipped labora- 
tories and a general lack of co-ordination of 
activities and co-operation in research which 
they had left behind them when they: went 
abroad. Even the meagre equipment in our 
laboratories have not been, owing to severe 
restrictions on imports, replaced and much less 
added to, for the last seven years, when the 
pace of scientific advancement in other coun- 
tries, has been particularly rapid. Our back- 
wardness in establishing, during the war, a 
scientific instrument industry is equally res- 
ponsible for the slow advancement of science 
in India. All the same there is no reason why 
the enthusiasm of the newcomers should not 
‘be carefully nurtured and directed into fruit- 
ful channels, or all possible facilities and free- 
dom should not be given to them to carry out 
work after their own heart. With all our limi- 
tations, the elder scientists are in a position to 
extend to them the very necessary encourage- 
ment and co-operation in their efforts to estab- 
lish a sound, creative atmosphere of science. 
The incoming young men, on their part, cannot 
naturally expect to revolutionise Indian scienti- 
fic research overnight. They have to build up 
bravely and patiently, at times against odds, 
the scientific edifice of their dreams. We are 
confident that both the young and the old will 
work hand in hand in the cause of science and 
national progress. 

As a measure of replacement of the preseht 
scheme of training students abroad, with obvi- 
ous saving in money and time, the suggestion 
of Mrs. Ellen Watmull cannot be too strongly 
recommended. “At the present time it costs 


from Rs. 30-50 thousand to educate one young 
person in the United States’, writes Mrs. Wat- 
mull, “and slightly less in England. Multiply 
this by 600, the number of Indian students in 
U.S.A., and you have an impressive sum, 
Rs. 180-300 lakhs spent every two to three 
years in U.S.A. alone. Why not send half the 
number of students, or even less than that, 
abroad” she rightly asks, “and spend the rest 
of the money in developing Indian Univer- 
sities?” Continuing, she writes, “An electron 
microscope costs about Rs. 25,000, less than the 
cost of higher education abroad of one Indian 
student for two years. And what a blessing 
it will be to have such a microscope in every 
medical schcol and_ technological institute! 
Similarly laboratory facilities will enable 
India’s scientists to do research second to none 
in the world.” 


In such a scheme of expansion and equip- 
ment of universities and research institutions 
in the country, which is also contemplated on 
a small scale by the Government of India, we 
would urge on the Government the policy of 
inviting technical experts and eminent men of 
science from abroad to train up our young men 
to the level of efficiency which would bring 
our academic institutions and, in general, our 
scientific front, on a par with the best in the 
world. We could, for instance, invite experts 
in fisheries and marine industries from Japan, 
chemical technologists from Germany, mining 
and metallurgical engineers from Italy, Russia, 
Canada and America. A measure of the bene- 
fit we could gain from such a scheme can be 
guaged if we remember the enviable place the 
United States have attained in Science and 
Technology owing largely to the policy of wel- 
coming refugee intellectuals from foreign lands. 
It is also worthy of note that Russia is studi- 
ously importing German experts to mann her 
laboratories and industries. The United King- 
dom, which has in many respects remained 
highly conservative, has not hesitated to take 
this salutary step. We should indeed be 
losing a great opportunity if we do not follow 
the example even as our immediate neighbour, 
Australia, is now doing, without running the 
risk of condemning our country to remain for 
a considerable time in the backyard of modern 
civilisation. 
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Editorial Nates 105 


EDITORIAL NOTES 


THE ASIAN CONFERENCE 


THE Asian Conference that concluded recent- 

ly in New Delhi promises to be such an 
eventful landmark in the history of mankind 
that current science cannot leave it unnoticed. 
The savants and prophets and scholars and re- 
formers of the fertile East (except, unfortu- 
nately, of Japan) had congregated for this 
historic meeting. One wonders if this is the 
great mecting that has been prophesied in the 
Bible. 

Addresses were delivered by eminent lead- 
ers who have been in the forefront of the 
fight for freedom in the various countries 
stressing the indispensable necessity of the in- 
dependence of each and the mutual support 
of one another for the social, economic and 
political development of all if the East has to 
gain an equality with the West. Spiritually, 
however, it is recognised that Asia has to give 
the lead to the rest of the world whose material 
advancement has far outstripped its moral pro- 
gress, with a new outlook, a new ideal of life 
and a correct sense of human values which 
subordinates the material needs, however 
necessary, and material achievements, however 
spectacular, to the moral independence and 
spiritual glory of man. 

At a time when politicians elsewhere in the 
world are wrangling over petty matters, back- 
ing their arguments with threats of atom bombs 
and bacterial warfare, the message of the East 
of “Conquering the world with Truth and 
Love” comes indeed as a cooi breeze in the 
midst of a desert. The inspiring speeches and 
the unanimity of ideals of peace that were 
witnessed at the conference provide the hope 
that an independent, self-directing East will 
steer humanity clear of the morass of material- 
ism and the whirl pools of power politics 
which now threaten to plunge the world into 
devastating war at any moment. 


THE INDIAN SUGAR INDUSTRY 


T= weak and unhappy position in which the 
Indian sugar industry finds itself to-day, 
after fifteen years of uninterrupted and gene- 
rous protection, is implicit in the recommenda- 
tion of the Tariff Board to the Government to 
continue the protection for a further period of 
One year up to the end of March 1948. The 
foundations of the industry in India were laid 
in 1932 by the imposition of a tariff on im- 
ported sugar. Fifteen years is a_ sufficiently 
long period for any industry to have establish- 
ed itself on a sound basis, and it does little 
credit to those to whom the destinies of the 
industry were entrusted to find now that the 
industry is still unable to stand on its feet. 
While the industry will ever be grateful to the 
pioneering work of Barber and Venkatraman 
and his associates in the domain of cane im- 
provement and cultivation, it is sad to note 
that processing aspects of the sugar industry 
have not received any effective attention. 


The short-sighted Indian capitalist who has 
perhaps derived the greatest benefit from the 
industry, has shown little appreciation of long- 
term research as a factor in securing its eco- 
nomic stability. There are very few industrial- 
ists who maintain competent chemists in their 
factory, and when they choose to do so, the 
chemist is employed only for the crushing sea- 
son. The sugar recovery in Indian plants 
hardly exceeds 10 per cent., while the corres- 
ponding figure for Java is rarely less than 
12 per cent.. and at times exceeds 13 per cent. 
And this in spite of the improved varieties of 
cane which compare in sugar content very 
favourably with foreign varieties. Thus the 
Indian capitalist, with the exception of a nota- 
ble few, forfeited the trust placed in: him. 


Another aspect of the Industry which has 
been neglected by the sugar factory owners is 
the utilisation of by-products and wastes of 
the sugar plant, the commercial exploitation 
of which would have naturally served the in- 
dustry well. There is little research into this 
aspect of the problem, and less application of 
even known processes of exploitation. The 
Indian Council of Agricultural Research which 
has been spending annually from four to five 
lakhs of rupees on researches into problems of 
the sugar industry has concentrated mostly - 
on the agricultural side of the problem. But 
the dividend-minded capitalist is ever nervous 
of venturing on projects whose dividend-paying 
capacity is not a foregone conclusion. The 
Section of Fermentation Technology of the 
Indian Institute of Science, for instance, have 
developed a strain of yeast which yields high 
concentration washes from molasses and has 
proved successful in large-scale trials at 
Daurala and Hargaon, a development which 
industrialists in other countries would be eager 
to adopt. Most of the factories in the country, 
on the other hand, do not have a distillery 
attached to their factories; the molasses, 
therefore, gocs into the manure heap, thus‘ 
denying the country a potential source of in- 
valuable power alcohol. In this respect, except 
for the Governments of Mysore and U-P., 
which encouraged the production of power alco- 
hol by compelling its incorporation in a certain 
proportion in motor fuel, the rest of the 
administrations in India have shown little 
appreciation of the value of exploiting this 
by-product to the Industry. It is to be hoped 
that the Central and Provincial Governments 
will not be influenced by competitive interests 
in encouraging, if not compelling, the produc- 
tion of power alcohol from molasses. If indeed 
the sugar industry is to be put permanently 
on its fect the administrations must soon make 
up their minds to encourage commercial ex- 
ploitation of all the by-products of the industry 
that are now going to waste. 


With respect to this question the Tariff 
Board has recommended “that the present 


Central Government grant to the Indian Cen- 
tral Sugarcane Committee of one anna per cwt. 
frem the excise duty on sugar should be-in- 
creased to four annas per cwt. and that all 
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facilities should be given to the sugar factories 
to establish subsidiary industries.” While 
welcoming this move we have only to suggest 
that a good portion of the Government grant 
be earmarked for research into problems of 
immediate interest like the utilisation of molas- 
ses for the maximum production of power 


[| 
Science 


alcohol, food yeast (from which the B Vitamins 
can also be manufactured) and of bagasse for 
the production of paper and boards. Such 
researches should be planned and directed by 
a Committee of Experts appointed by Govern- 
ment, and must not, for obvious reasons, be 
entrusted to unenlightened sugar interests. 


CHEMICAL RESEARCH AND INDUSTRY* 


MODERN chemistry is undoubtedly the most 

important of sciences in relation to in- 
dustry. It is not unlikely that the research 
carried out in the National Chemical Labovra- 
tory at Poona may from the point of view of 
immediate results for the benefit of industry 
prove by far the most important of all the 
National Laboratories which are being estab- 
lished in various centres in India. The rapid 
industrial development in Western countries 
was largely the result of development of che- 
mical technology. 

We cannot sufficiently emphasise the import- 
ance of scientific research for industrial pro- 
gress. We have not paid adequate attention 
to research and in consequence the industrial 
development in our country is at a relatively 
low level. Those industries which have een 
developed are largely dependent upon not oniy 
imported machinery but on processes made 
available by the foreign manufacturer. The 
only advantages that industry depends upon in 
India are cheaper labour and the advantage 
of such raw materials as may be available and 
of course a large and easy market that we 
have in India by reason of its population. 
The establishment of the National Chemical 
Laboratory in close co-operation with indus- 
trialists through the Council of Scientific and 
Industrial Research will, I hope, help to bring 
Indian industries scientifically and technologi- 
cally to a higher level of efficiency. 


APPEAL TO INDUSTRIALISTS FOR GENEROUS 
SuPpPoRT TO RESEARCH 


On this occasion it may not be inappropriate 
if I make a very special appeal to all indus- 
trialists that money put in scientific research 
is in the long run a good investment. I appeal 
for as much funds as industrialists can give 


to this and the other national laboratories. 
We cannot always expect immediate returns 
investigations undertaken by scientists. 
Nature is not an easy customer. We have -to 
accept defeat on ten occasions and persevere 
in order to win on the eleventh occasion. The 
discovery made at the end of a long series 
of experiments may in its reward compensate 
for all the negative results which preceded it 
and which the patience of the _ scientists 
endured with equanimity. The story of 
Bhagirat who did penance to bring the Ganga 
down is a parable to illustrate the patience 
and perseverance and single-minded concentra- 


tion on_ scientific research which produce 
results for practical application in human 
progress. I would appeal to industrialists and 


other commonsens2 people not to expect imme- 
diate money-returns for investment in scienti- 
fic research. To expect immediate returns is 
a very short-sighted approach to the goddess 
of science. She will refuse to respond to such 
advances. Many fields of enquiry and experi- 
ment which appear to be wasteful and irrele- 
vant may at the end prove abundantly useful 
and productive of discoveries of great value. 
Some things appear at the earlier stages to be 
academical and of little practical utility. No- 
body imagined sometime ago that atoms could 
have any practical value, but to-day these 
investigations have resulted in one of the most 
deadly of the weapons of war. What was 
mere theory and dream has become too real, 
indeed one might wish it were less of a reality. 


* Extracts from the address by Sri C. Rajago palachari, 
Member for Industries and Supplies. Government of 
India, who presided on the occasion of the Foundation 
Laying Cermony of the National Chemical Laboratory, 
at Poona, on the 6th April 1947. 


UNESCO, DIVISION OF NATURAL SCIENCE 


[ MMEDIATELY action will be taken by the 

Division of Natural Science of UNESCO 
during 1947, on (1) Reparations in the form of 
scientific equipment, (2) Aid to biological 


standardisation (PCBS will be the responsi- 
bility of WHO), (3) Investigation of the role of 
customs duties as barriers to the circulation 
of scientific equipment, (4) Standardisation of 
scientific equipment (in the meantime the ISO 
and the Unions will be encouraged to concern 
themselves with this), (5) The language ques- 


tion and an auxiliary international language 
for science, (6) Formation of an international 
scientific appointments agency, (7) Formation 
of international chairs at universities, (8) In- 
stitution of prizes, laureateships, etc., (9) Com- 
missioning the preparation of school text-books 
designed to explain the world-view of science, 
(10) Provision of scientific apparatus and 
equipment for regions and countries remote 
from the main centres of science and techno- 
logy. 
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THE NATIONAL CHEMICAL LABORATORY 


Bhatnagar: Che National Chemical Laboratory 


Its Scope and Functions* 


By SIR S. S. BHATNAGAR, 0.B.E., D-SC., F.R.S. 
(Director of Scientific and Industrial Research) 


THE NATIONAL CHEMICAL LABORATORY is the 
fifth in the chain of a series of National 
Laboratories which the Council of Scientific 
and Industrial Research has sponsored. On 
previous functions I dealt at great length on 
the nature of the National Laboratories. 
These Laboratories as I have said before are 
not intended to supplant but to supplement 
the work of individual or collective industrial 
concerns in respect of research. They will 
undertake work of the kind that does not come 
ordinarily under the purview of the existing 
industries or universities. One of the main 
functions of the National Chemical Laboratory 
will be to bridge the gulf between scientific 
research and its application to problems of 
human welfare. The National Chemical Labo- 
ratory will undoubtedly take up long-range 
problems of fundamental research in chemistry 
—problems which are usually not tackled in the 
universities for want of funds or lack of faci- 
lities for organised co-operative research. Such 
problems are not sponsored by ordinary indus- 
trial organisations as their solution does not 
hold out prospects of bringing immediate mone- 
tary advantages to the industries concerned in- 
asmuch as they must be preceded by pilot plant 
investigations. That this country is capable of 
first class scientific work, is well established 
by the many important contributions made by 
the Indians in the theoretical field. The road 
from a_ scientific discovery or an invention, 
to its successful industrial application is gene- 
rally long and tedious and it is this stage which 
the Indian scientist seldom reaches.. His pub- 
lished work is immediately made use of by 
countries better equipped to traverse the diffi- 
cult route of application. The Indian_business- 
man very often has neither the staff nor the 
equipment nor even the insight to appreciate 
the discovery of his colleagues and so the util- 
isation of discoveries made in India takes place 
in some other countries and even the credit of 
the newness of an Indian idea is snatched 
away from the real author. I could quote 
many illustrations. When I was in America 
in 1944, some notable Indians in America 
brought severa! instances to our notice. Such 
instances are not uncommon even in Britain. 
The most important recent example is that of 
the discovery of penicillin which was due to 
two British scientists, Fleming and Florey, but 
as England was: unable to develop the large- 
scale or semi-large-scale production of this 
material during the war, America had to take it 
up; and the credit due to the British scientists 
had to be fought for and revived by the British 
people. Very often the developmental stages 


* Extract of speech delivered by Sir S. S. Bhatnagar 
on the occasion of Laying the Foundation Stone of the 
National Chemical Laboratory, at Poona, on the 6th 
April 1947, 


involved, require work of high quality and 
originality and the expenditure generally is 
much higher than that involved in the dis- 
covery of the fundamental principle. India 
must realise that this developmental work 
deserves to be recognised as well as the dis- 
covery of a principle. Perhaps the most 
attractive and useful feature of the National 
Chemical Laboratory will be that it will be 
equipped and organised to meet the needs for 
such developmental work for which hardly an 
laboratory in India is at present equipped. 
Such work has been almost completely neg- 
lected so far by the universities in India. 

I cannot do better than quote a few senten- 
ces from a booklet issued by the National 
Chemical Laboratory Planning Committee in 
which these aims and objects of the proposed 
laboratory have been described in great detail. 
According to ‘this book, “The developmental 
work in the National Chemical Laboratory may 
take the form of improving old processes in the 
light of new scientific knowledge or of dis- 
covering new processes. The development of 
new processes will be carried out to the pilot 
plant stage in the laboratory. When a suc- 
cessful process has been passed on to industry, 
the National Chemical Laboratory will remain 
in touch, and any difficulties or problems that 
may arise in the large-scale manufacture of 
the product will be brought back to the labo- 
ratory for solution. In addition to the processes 
developed in the National Chemical Laboratory, 
other problems of industry which fall within 
the scope of investigations of the National 
Chemical Laboratory may be taken up. The 
men at the National Chemical Laboratory even 
on their own initiative may undertake to in- 
vestigate technical processes of Indian indus- 
try and make improvements in them. 

_“In this manner the link between the Na- 
tional Chemical Laboratory and the industry 
will be living and vital, and so will be its 
link with universities and other scientific insti- 
tutes in the country where fundamental scien- 
tific research work is being pursued. These 
institutions may be invited to pass on their 
discoveries and inventions to the National 
Chemical Laboratory for developing the means 
to their successful industrial application. ' 

“Some of the most important scientific dis- 
coveries during the last half century, which 
have been of the greatest benefit to man- 
kind, have nearly always resulted from large 
organisations both of workers and of mate- 
rials, and have involved expenditure, which 
falls outside the capacity of the average scien- 
tific laboratory. In the same manner technical 
processes developed in the western countries 
which have revolutionised industrial develop- 
ment and modern civilization itself, have re- 
quired huge expenditure of funds and mate- 
rials, The utilisation of coal tar, fixation of 
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atmospheric nitrogen, the development of 
plastics and artificial rubber, of artificial tex- 
tiles and fabrics, the hydrogenation of coal, 
and the development of the entire petroleum 
industry are a few important examples out of 
a large list. The National Chemical Labora- 
tory hopes to be in a position to undertake 
such difficult, important and expensive re- 
search. 

“It must be mentioned here that the major 
problems of industry, or speaking of the wider 
aspect, those of human welfare are never such 
as fall within a narrow grove represented by 
a particular branch of chemistry. More often 
than not, for the successful solution of a prob- 
lcm, the co-operation of experts from different 
fields of science is necessary. The Nationai 
Chemical Laboratory will, therefore, embrace 
not only chemistry, but also physics, minera- 
logy, engineering and biology in so far as they 
relate to chemical problems and the chemical 
utilisation of national resources. Without the 
provision of such a wide scope the labora- 
tory may become sterile. The institutes of 
industrial research in other countries fully 
recognise this need. The Mellon Institute, 
which is peprhaps one of the best industrial 
research institutes in the world dealing with 
chemistry, has highly developed sections rep- 
resenting biology. The famous Massachusetts 
Institute of Technology has a department of 
Biological Engineering which comprises of 
such subjects as biophysics, food technology, 
sanitation, nutrition and industrial biology. 
The National Chemical Laboratory recognising 
the same principle will have sections of 
Chemical Engineering and Biological Chem- 
istry and Evaluation. 

“It may also be stated that in modern applied 
research concerted teamwork is becoming 
more and more essential. The day of the in- 
dividual research worker is nearly passing 
away. The solution of problems which arise 
to-day require the specialized knowledge of a 
number of experts. It is, therefore, essential 
that the National Chemical Laboratory while 
embracing a large number of subjects and 
experts in different fields should be able to 
work as a team. 

“Last of all, the functions of the National 
Chemical Laboratory will include the training 
of research workers in specialised fields of 
chemistry and technology with particular refer- 
ence to those for which no provision has been 
made in the existing scientific laboratories of 
the country.” 

The subject of chemistry occupies a unique 
position in the field of industrial development. 
There is hardly any finalised industrial pro- 
duct, raw material or process in which chem- 
istry does not play a part. It is obvious that 
no single laboratory could hope to accomplish 
everything needed for industrial research in 
this field and specific problems will have to 
be solved and fundamental work carricd out 
in numerous other laboratories in the provin- 
ces and the universities and in the laboratories 
of private industries. At the present stage of 
our country’s development, we do, howevcr, 
need an outstanding laboratory in India which 
will offer facilities for research work in the 
more important fields of chemistry. It has 
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therefore, been proposed by the Planning Com- 
mittee that the National Chemical Laboratcry 
will have the following seven main divisions: — 


1. Inorganic and Applied Chemistry. 

. Physical Chemistry including  Electro- 
chemistry. 

Organic Chemistry. 

Chemistry of High Polymers. 

Biochemistry and Biological Evaluation. 

Chemical Engineering. 

Survey and Intelligence. 


It must not be forgotten that chemistry is an 
expanding subject and some of the divisions 
may have to become independent laboratories. 
For example, Electro-chemistry is fast becom- 
ing an important branch of chemistry capable 
of independent existence and the Council is 
already exploring the possibility of developing 
it in a separate laboratory of its own. 

It will be noticed that the divisions cf In- 
organic, Organic or Physical Chemistry and 
Chemical Engineering cover a wide variety of 
chemical industries. For example, the divi- 
sion of Inorganic Chemistry and Physical 
Chemistry jointly will deal with the chemistry 
and industry of radio-active substances, indus- 
trial gases and mineral resources of India and 
many other industries such as glass, ceramics 
and clay. Physical Chemistry finds many ap- 
plications in industry. Industrial catalysis, 
high and low pressure technique, colloidal solu- 
tions, pastes, paints, emulsions and _ foams, 
phase-rule separation, electro-metallurgy, elec- 
tro-chemistry and corrosion constitute some of 
the types of systems and problems wherein 
physical chemistry has played an important 
part in the past and will continue to play an 
even more significant role. The fascinating 
research work in Organic Chemistry has con- 
tributed greatly to the present chemical age. 
Civilisation would have been very different 
and prosaic but for such chemical industries 
as coal and coal tar products, organic solvents, 
dyestuffs and intermediate chemicals, drugs, 
vitamins and hormones, alkaloids and other 
active principles of plants, essential oils, per- 
fumes and cosmetics, oils, fats, waxes, tannin 
materials, carbohydrates, detergents, wetting 
agents and petroleum industries, etc., etc. In 
fact there is hardly any industry in which 
Physical and Organic Chemistry have not 
found direct access and even warm welcome. 
The section of chemical engineering will enable 
workers to carry out pilot plant work and help 
in engineers and chemists being trained to take 
up the designing and working of large-scale 
chemical plants. The division of High Poly- 
mers will deal with the fascinating field of 
plastics, paints, rubber and synthetic rubbers. 
The division of Biochemistry will be helpful 
in dealing with problems pertaining to life 
processes and will assist in establishing phar- 
maceutical industries and health organisations 
in the country. This is a very live branch of 
chemistry and India is fast developing an 
active school of workers in this field. The 
division cf Survey and Intelligence will form 
an important part and it will deal with survey 
of raw materials and also provide research, 
technical information, and library and transla- 
tion services. It will also carry out the duties 
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of scientific liaison and will provide museum, 
publication and publicity facilities. 

There are hardly any new lands which India 
can hope to exploit. Science may discover new 
sources of wealth in the lands we hold and 
grow new raw materials in them. The only 
new lands on which we may have our eyes 
must lie in the domain of the mind and have 
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to be created in the research laboratory. it is 
on these sources which will emerge from the 
national laboratories that we have to depend 
now and in the future for the means to main- 
tain and raise our standard of living and to 
— # abreast amongst the best nations of the 
world. 


SIR K. S. KRISHNAN 


THE announcement recently made by the 
Hon’ble C. Rajagopalachariar, Member for 
Industries and Supplies, that Sir K. S. Krishnan, 
p.sc., F.R.S., has accepted the Directorship of the 
National Physical Laboratory will be warmly 
welcomed by readers of Current Science. 
Professor Krishnan has had a remarkably 
brilliant career. After completing his Univer- 
sity education, Krishnan joined the staff of 
the Madras Christian College. But his thirst 
for higher studies and research did not keep 
him long there. In 1923 he joined the band 
of research students working under the insptr- 
ing guidance of Professor Raman at Calcutta. 
Placed in the proper environment, Krishnan 
soon shone as an enthusiastic and brilliant 
investigator and was foremost among Profes- 
sor Raman’s collaborators. In 1928, he _ was 
appointed as Reader in Physics at the Dacca 
University. This post he occupied only for 
five years, for, when Prof. Raman left Calcutta 
in 1933, he unhesitatingly chose Dr. Krishnan 
to occupy the newly created Mahendralal Sir- 
car Professorship of Physics at the Indian 
Association for the Cultivation of Science. 
With characteristic ability, Prof. Krishnan suc- 
cessfully kept up the great traditions acquired 
during the leadership of Prof. Raman by the 
Indian Association for Research in Physics. 
In 1942, the Allahabad University invited him 
to occupy the Chair of Physics which he ac- 
cepted. He now ——— this post to take 
his new appointment. ; 
of Prof. Krishnan 
and his associates extend over diverse branches 
of physics. During the years 1923-1928 he 
carried out a series of important investigations 
both theoretical and experimental on the 
scattering of light, molecular optics and Raman 
effect in collaboration with Prof. Raman. 
While at Dacca and later at the Indian Asso- 
ciation, Prof. Krishnan initiated and conducted 
with conspicuous success numerous investiga- 
tions on the magnetic properties of crystals 
the results of which were published in the 
Transactions of the Royal Society as Memoirs. 
Outstanding investigations on the optical pro- 
perties of crystals and X-ray crystallography 
have also been carried out by Krishnan and 
his collaborators. : 
guished researches in_ optics and especially 
for his study of the influence of magnetism 
on crystals, the Royal Society of London 
elected Prof. Krishnan to its Fellowship in 
1940. He thus became the sixth Indian and 
first pupil of Sir Raman to achieve this unique 
distinction. At Allahabad Prof. Krishnan has 
built up an active schoo] of research carrying 


In recognition of his distin-— 


out investigations on the thermal and electri- 
cal pase of metals and alloys. 

Né sketch of Prof. Krishnan’s career would 
be complete without a reference.to his exten- 
sive travels abroad, which gave him many an 
opportunity to visit important centres of re- 
search in Europe and America and to cultivate 
personal relations with eminent men of Science. 
He first visited Europe when he was invited 
to take part in the Mternational Conference 
on Photoluminescence held at Warsaw in 1936. 
He widely toured throughout Europe and deli- 
vered a series of lectures at various important 
centres including the’ Royal Institution in 
London and the Cavendish Laboratory at 
Cambridge and in many of the Continental 
Universities. The Liege University Konoured 
him with the award of the University Medal.’ 
He again visited Europe in 1939 to attend the 
International Conference on Magnetism held 
at Strasbourg under the auspices of the Inter- 
national Institute for Intellectual Co-operation 
and of the Service Central de Recherche Scien- 
tifique de France. In the summer of 1946 he 
went to England as one of the Indian delegates 
to the Empire Scientific Conference organised 
by the Royal Society. He also took part in 
the third annual conference on the X-ray 
analysis group of the Institute of Physics held 
in July 1946. At the request of the Govern- 
ment of India he visited Europe and America 
to survey the modern trends of research in the 
prominent physical laboratories. 5 


Besides being a Fellow of the Royal Society, 
Prof. Krishnan is a member of many Scientific 
Societies in India and abroad. He was the 
President of the Physics Section at the Madras 
Session of the Indian Science Congress. He 
has served in a number of Committees spon- 
sored by the Government of India for the 
scientific and technical development of the 
country. In recognition of his services to the 
of Indian science he was knighted 
in 


It is a matter of national pride that 
Prof. Krishnan who has had his entire research 
training in India should have been chosen to 
be the first Director of the National Physical 
Laboratory. Simple and unostentatious as he 
is, Prof. Krishnan is a gifted lecturer, noted 
for the profundity of his ideas and clarity of 
expression. With a man of his eminence and 
experience at the helm, the National Physical 
Laboratory can be expected with confidence 
to fulfil the tasks that it is intended to do. 


R. S. KrisHNAN, 
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IDEALS OF SCIENCE* 


CIENCE to-day has come in for a strong 
indictment at the hands of politicians and 
the common man, and this is how it is worded 
in a book which I came across recently :— 
“Humanity stands to-day in a position of 
unique peril. An unanswered question is 
written across the future: Is man to be the 
master of the civilization he has created, or 
is he to be its victim? Can he control the 
forces which he has himself let loose? Will 
this intricate machinery which he has buiit 


up and this vast body of knowledge which’ 


he has appropriated be the servant of the 

race, or will it be a Frankenstein monster 

that will slay its own maker? In brief; has 
man the capacity to keep up with his own 
machines ?” 

“... And the necessity of a right answer 
is perhaps more immediate than we realise. 
For science is not standing still ..... It is 
advancing by leaps and bounds, gaining in 
impetus with each year. It is giving us more 
machines, faster machines, machines increas- 
ingly more intricate and complex.” 

As I read this passage I began to wonder 
whether the National Chemical Laboratory of 
which I was invited to lay the Foundation 
Stone was going to be a blessing or a curse 
to India. But soon my doubts were dispersed 
and I was cheered by a new hope and a new 
outlook. I know that man is simultaneously 
a material object, a living being and a focus 
of mental activities. He appertains to the sur- 
face of the earth exactly as trees, plants and 
animals do. But he also belongs to another 
world—a world which although enclosed 
within himself stretches beyond space and 
time. And in this lie our hope and our salva- 
ion. 

ScrENCE AND WAR—A FALLACY 


The popular indictment of science seemed to 
me, like many things popular, without any 
foundation. Can we justly blame science and 
its discoveries for all the destructive weapons 
used in the war or must we look elsewhere for 
the cause? Did we not have wars before even 
the beginnings of science and did not each war 
then make use of such knowledge as was then 
available for the creation of destructive wea- 
pons? For all along the ages war has been 
considered to be an easy way of solving dis- 
putes. It is not true then to say that science 
is responsible for war and for the creation of 
destructive agencies. If anything, human his- 
tory seems to indicate that the ideas of war 
have been carried in their minds by men at 
all times and in all ages. Science alone is 
certainly not responsible for war. 

Another popular complaint against science is 
that by the creation of machines she has taken 
away the joy of manual labour from the lives 
of men and made labour dull and mechanical. 
But as against this we must put into the other 


* Address delivered by Sri. B. G. Kher, Prime 
Minister of Bombay, on the occasion of Laying the 
Foundation Stone of the National Chemical Laboratory 
at Poona, on the 6th April 1947. 


scale, the rich harvest of benefits which science 
has offered to humanity. The shortening of 
long distances and the easy means of com- 
munication, to mention only two of them. And 
every -scientific discovery provides a number 
of constructive uses just as well as it provides 
the destructive uses. For instance steel is used 
for destructive weapons; but as against these 
it is used for a hundred arts of peace. With 
the atom bomb you also have infinite atomic 
energy at your command for beneficent use 
if you so will. 

There is one other sin that is popularly 
ascribed to science, namely, the sin of glorify- 
ing the material at the expense of spiritual 
values. But I do’ not know that even this 
charge can stand the test of dispassionate 
analysis. If by this is meant that science has 
increased the means of multiplying food and 
clothes and all the other comforts of life and 
given us ideas and hope of a better living than 
was known to the world in the past, the 
charge is true. But science has also given us 
a scientific outlook, and the scientific method 
has taken hold of the minds of all thinking 
people in the world and it may be that if intel- 
ligently and honestly practised, science may 
be our salvation as much as religion and spiri- 
tual practices. Indeed we must not believe 
that there is a necessary antagonism between 
these two. 

To take a few instances: Take the question 
of war which looms so prominently before 
every one of us to-day. In the ages gone by 
war was the easiest method of solving a dis- 
pute between nations. But with the advance 
of science and the scientific method the minds 
of all thoughtful people are now turning to- 
wards the creation of agencies more for peace 
than for war, namely, those of international 
arbitration and international control of prob- 
lems common to the whole of humanity. It 
is true that scisnce has increased and brought 
into existence deadly weapons of destruction, 
but it has also evolved men’s minds to a stage 
at which the thought of war is replaced by 
thoughts of pzaceful solutions of disputes. 

Again take another instance. Science is one 
of the factors which have shifted the emphasis 
of our thinking from the salvation of the in- 
dividual to the salvation of the whole race. 
The altruistic teaching of every religion worth 
the name is well known. The good of the 
people is the ideal of every religion. It is not 
an exaggeration, in my view, to say that 
science has actually promoted and made vos- 
sible the achievement of those ideals. For as 
science advances and society becomes more 
and more complex, the individual has to learn 
more and more to subordinate his own good, 
to the good of all. And at no time were ideas 
of social welfare and social responsibility more 
thought of than in the present scientific age. 

It would thus seem that many of the evils 
which are held at the door of science and scien- 
tific advance are a result of popular fallacies 
and lack of sound thinking. The fault is not 
in science but in ourselves that we are under- 
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ScIENCE AND PHILOSOPHY 

We, Indians, are sometimes ridiculed as peo- 
ple being too much interested in matters con- 
cerning the spirit, and less with the material 
arts of life. The fault is attributed by our 
critics in a great measure to our ancient Hindu 
Philosophy. But what is this Hindu Philos- 
ophy except a very highly evolved and per- 
fected science of life? Anyone who studies 
the principles of “Yoga” cannot but be impress- 
ed by the deep studies in Psychology which 
our ancestors had made the subject of- their 
life’s work. And did we not have in ancient 
times in our land a highly developed study 
of the science of astronomy, of mathematics, 
of medicine, of chemistry or of engineering ? 
I do not know that our Hindu Philosophy 
which is so much ridiculed ever stood in the 
way of the study and progress of these 
sciences. 

To my mind the correct view is not to regard 
the spiritual and the material sciences as two 
opposing principles or creeds; but to regard 
them as the two aspects of a single Reality, as 
two ways to visualise a single Truth, a single 
Principle, which underlies the phenomena of 
the universe. Material science works through 
the bewildering phenomena of nature and seeks 
to realise the unity that underlies all the diverse 
facts of Nature. Spiritual science or religion 
properly so-called working through the self 
and the states of consciousness, aims at th2 
realisation of the Supreme self, “to know, that, 
by which all else is known”. Both the saint 
and the scientist must possess the same quali- 
ties in order to reach their ideals. Selfless 
devotion, a meticulous love of Truth, infinite 
patience, thoroughness and a depth of mind 
which does not resent criticism in any form, 
but only makes for the broadest sympathies. 
Not without these qualities can either of the 
two reach his goal. But it. is my firm belief 
that the goal which both science and religion 
reach by different routes is one and the same. 

ScIENCE AND EDUCATION 

To-day the world is on the verge of moral 
bankruptcy. The spirit of selfishness, lawless- 
ness and disintegration has spread far and 
wide. A sentimental pacifism is not the cor- 
rect reply to these conditions. Science is on 
the march and is making great strides and 
with the advance of science the means of 
destruction are also advancing. Science docs 
not take heed of moral progress. It continues 
to give us the bare, naked truth and leaves it 
to us to put it to use, good or evil, according to 
our moral make-up. 

The only solution, to my mind, appears to 
be so to reconstruct fashion and extend our 
educational machinery that the moral progress 
of men including Scientists, keeps pace with 
the progress in science. We must use every 
valuable means at our command, religious, 
social, educational through individuals, groups 
and nations for the elevation of our moral 
standards. The problem of science is the 
problem of better education of the people. We 
must create higher ethical values. No one 
will dispute that the mechanical, physical and 
chemical sciences are incapable of giving us 
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intelligence, moral discipline, health, nervous 
equilibrium, security ana peace. But they will 
heip us in our great task of créating the 
“Science of Man” which will be the task of 
the future. We must study Reality in all its 
aspects and to-day’s function is an attempt to 
help us to do so in one of them. 

THE CHEMICAL LABORATORY—A SYMBOL OF 

Our Future GREATNESS 

The National Chemical Laboratory of which 
I have just had the honour and the good 
fortune to lay the Foundation Stone, promises 
to be the symbol of our tuture greatness as 
a Nation. ‘the wheels of fortune have turned 
and we seem to be on the eve of the restora- 
tion ot our tormer glory. Here, the scientists 
of our country will devote themselves to the 
search atter Truths of Nature and thereby 
help the nation, let us hope, to achieve pros- 


’ perity, material as well as spiritual. And in 


this respect its position will be unique. Its 
most important function will be to bridge the 
gulf between science and its application; it 
will be a link between the Instiwutes for the 
study and research in pure science on the one 
hand and the national industries on the other. 
On the other hand, the National Chemical 
Laboratory will itself undertake fundamental 
research in pure science, thus leading to gréat- 
er and better industrialisation. For is not pure 
science really the mother of modern Industry ? 
On the other hand, greater industrialisation 
must inevitébly stimulate the advance of 
science ali round. 
AN APPEAL AND A WARNING 

The task of the secker is always a very long 
and arduous one. This is no less true of dis- 
coveries in science and their application. Apart 
from these, the difficulties of tnance, and the 
right type of workers must also be taken 
account of. But it is equally true that only 
continuous and untiring research can win for 
us new discoveries and inventions. And while 
I am on these difficulties, I will take the op- 
portunity to make a special appeal to the 
industrialists. I would say to them, “Do not 
fall into the error of supposing, as you are 
very likely to do, that scientific or industrial 
progress can be made by entrusting everything 
to a paternal Government, and putting the 
whole responsibility for ali initiative on it. 
Do not imagine that because Government have 
established this laboratory, Government alone 
must undertake all projects and experiments 
for the development of science and give you 
the benefit of these.” Rather, be prepared to 
shoulder a major part of the responsibility, 
financial or otherwise, with the Government. 
Do not do away with your own private indus- 
trial laboratories, where alone industrial re- 
search is best stimulated. Nor must you stint 
in your support to this Institution and the 
others such as the Universities. I mention 
with great pride the example of the House 
of Tatas, whose contributions to schemes of 
National welfare have always been muunificent. 
That is an example which you all must emu- 
late if you believe in the progress of this 
country. If you keep that ideal before your- 
selves, Indian Industry cannot fail. 
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SUGARCANE IN INDIA—A RETROSPECT AND PROSPECT* 


ADDRESSING the Section of Agricultural 
Sciences, Mr. N. L. Dutt traced the growth 
of sugarcane cultivation in India. “Sugarcane 
and sugar have been known in india from the 
earliest times, philological and botanical evi- 
dences indicate that India is the home of 
sugarcane (Saccharum Barberi).” The tropi- 
cal canes introduced by the East India Com- 
pany met with failure. “Capt. Sleeman (1827) 
brought the Mauritius canes to India; he 
introduced thick canes which belong to Sac- 
charum officianarum L., are still being grown 
in certain parts of the country but on a limited 
scale and have now acquired local names.” The 
last decade of the nineteenth century saw a 
revolution in the method of cane improvement 
in Java and Barbados by the discovery of fer- 
tile seed in sugarcane, but “India had to wait 
for thirty-one years” before she was able to 
effect cane improvement by ,“‘seminal selection”. 
Mr. Dutt paid tribute to the work of Molli- 
son in Bombay, Woodhouse and Basu in Bihar 
(during’ the early years of the work of the 
Agricultural Department) and the yeorran and 
pioneering work done by Dr. Barber and 
Sir T. S. Venkataraman in establishing the 
Coimbatore Breeding Station and _ evolving 
suitable seedling canes benefiting the Indian 
sugarcane-growers, and added that during re- 
cent years the economic canes of Coimbatore— 
Co. 313, Co. 331, Co. 290 and Co. 419 were 
intimately connected with the prosperity of 
the sugarcane industry in India. 

As regards the classification of canes, 
Mr. Dutt opined that “the actual allocation of 
the indigenous Indian canes” which were good 
many in number, to specific groups attempted 
by Dr. Barber has yet to be completed. But 
from the _ investigation attempted so far, 
Dr. Parthasarathy has suggested the probable 
origin of Indian canes by extensive hybridiza- 


* Summary of Mr. N. T.. Dutt’s Presidential Address 
to the Section of Agriculture, Indian Science Congress, 
Delhi, 1947. 


tion between S. officianarum and S. 

neum. The present position of the taxonomy 
of Saccharum according to Mr. Dutt is that 
Erianthus should be separated from Saccha- 
rum and that Erianthus arundinaceum might be 
considered as probable source for the origin of 
the cultivated canes. Mr. Dutt emphasized the 
necessity for setting up a S. spontaneum ex- 
pedition for studying wild types as it has been 
of the greatest assistance for evolving economic 
types, and showed that the geographical trend 
of distribution of S. spontaneum in respect of 
form with increased number of chromosomes 
was from north-west to south-east in India. 

Mr. Dutt urged the need for a large number 
of Provincial Sugarcane Stations devoted 
exclusively for sugarcane work where suitable 
varieties for tracts should be tested before 
releasing for general cultivation. He showed 
how the Stations already established—Muzafar- 
nagar, Gorakhpur, Patna, Bombay and Madras 
—had done “work of great utility on the varie- 
tal, cultural, manurial, cane-growth, sucrose 
development, embryological and mycological 
aspect” and “sugarcane soils”, but observed the 
paucity of Cane Development Departments in 
the Provinces and States. He felt that there 
was a great necessity for a Cane Development 
Department in every Province to spread the 
benefits of research to the ryots scientifically 
and consistently. 

After eulogising the Indian farmer who was 
not slow in taking up “when once he is con- 
vinced of the utility of an innovation,” Mr. Dutt 
concluded that the “work on planned cultiva- 
tion has only just begun and the Coimbatore 
canes have begun to contribute to the success 
of the industry in North India (and now also 
in Bombay and Madras). The present is, 
therefore, not an Epilogue but a Prologue for 
the great chapter on Sugacane Research, which 
it is hoped, will be written in the wake of 
the stabilization of the nascent sugar industry 
in the next decade.” Lan 


SCIENTIFIC MAN-POWER COMMITTEE 


HE Government of India have appointed a 
Scientific Man-Power Committee to assess 
the Nation’s requirements for different grades 
of scientific and technical personnel during 
the next ten years and to recommend the steps 
to be taken during the next five years to meet 
these requirements. 
The petsonnel of the Committee is as fol- 
lows :— Chairman: Sir Shafaat Ahmed Khan; 


Members: Mr. Afzal Hussain, Dr. Homi 
Bhabha, Sir S. S. Bhatnagar, Dr. K. A. Hamied, 
Mrs. Hansa Mehta, Prof. Humayun Kabir, 
Col. K. H. James, Rai Bahadur A. N. Khosla, 
Sir K. S. Krishnan, Mr. G. L. Mehta, Prof. J.N. 


Mukherjee, Dr. M. Qureshi, Dr. Birbal Sahni, 
Wing-Commander H. Singh, Dr. D. N. Wadia, 
and Dr. S. R. Sen Gupta (Secretary). 

The Commtitee is to report within six 
months and is expected to meet early in May. 
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SOME NEW RESULTS REGARDING 
SPHERICALLY SYMMETRICAL FIELDS 
IN RELATIVITY 


In a series of investigations concerning spheri- 
cally symmetrical gravitational fields in rela- 
tivity a number of important results have been 
recently obtained by my student-collaborators 
and myself. The details are being published 
elsewhere and only certain selected results are 
reported here. A line-element of the form, 
ds? = — e# (dx? + dy? + dz”) +e” dt?, 
where (r,t, (r,t), 
= + y* + 
is taken along with an energy-momentum ten- 
sor, with the surviving components, 
T,! = =T;*= — p, = 
It is then found that 


e 2 27 4 B (r), (1) 
—4np'e =p’ + 38/r, (2) 
r t 
4n pr? ed (r + v2 dt 
a to 
r 4n 


4- 
be to, (3) 


where a dash denotes a differentiation with 
regard to r, § is an arbitrary function of r only 
and a, t, are arbitrary but fixed limits of inte- 
gration. Tolman’s! energy-expression U_ is 
found to assume the simple form, 


(A+ v)/2 


U (r,t) = [-4u’e (4). 


The results (1), (2), (3) and (4) are all 
new. Professor P. C. Vaidya (of M. T. B. 
College, Surat) has independently obtained (4) 
and solved by means of it the problem of a 
homogeneous spherical distribution surrounded 
by a different homogeneous spherical] distribu- 
tion. The integral (1) has escaped the atten- 
tion of previous investigators. It leads to (3) 
which is a very convenient expression for the 
energy-content in terms of the boundary 
values. The result recently reported in Nature? 
by Karmarkar and myself is based on (3). 


Karmarkar has been able to show that if the 
line-element is taken in the form, 


ds?=—e dr?—r? (16*+sin? ) dt?, 
A=A (r, t), (r,t, 


it is generally of class two but it becomes of 
class one in case 
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The condition implies, in the absence of motion 
(i) p’=0, or (ii) p=3p+ p’r, (6) 
when the cosmological constant is ignored. 


The result (5) was independently obtained by 
K. P. Singh also. 


Benares Hindu University, 
March 25, 1947. 


V. V. NARLIKAR. 


1. Tolman, R. C., Relativity, Thermodynamics and 
Cosmology, 1934, 234. 2. Narlikar, V. V.,and Karmarkar, 
K. R,, Mature, 1946, 158, 550. 


ARE OPTICAL IMAGES AXIALLY 
INVERSABLE? 


noticed that, when a _ rough 
surface like a plastered wall with project- 
ing sand grains was_ illuminated  obliqe- 
ly and examined through a telescope, the 
projections on the wall appear to the eye as 
depressions. As an explanation for this puz- 
zle,2 he suggests that there may be an axial 
inversion of optical images, in addition to the 
vertical and lateral ones. Hudson? describes 
cases of microscopical examination of metallic 
surfaces in which indentations appear in 
the optical images as _ protuberances. He 
reproduces a macrophotograph of a plate of 
metallic silver taken with vertical illumina- 
tion, in which corrosion pits appear as definite 
excrescences. He also cites a similar instance 
where the incised engraving on a presentation 
gold watch, on examination through a low- 
power microscope, appeared to him in dis- 
tinct relief. These observations secm to sup- 
port the argument of Kirkpatrick. Hudson is 
nevertheless led to question the objectivity of 
the suggested inversion on examining a photo- 
graph of three hollow stone querns, which also 
he reproduces in his paper. These querns ap- 
pear to the eye in the photograph as rounded 
convex stones and “invert” into the concave 
mortars they really are on merely turning the 
photograph upside down. 

Walls says that the last observation of Hud- 
son is based on the fact that natural illumina- 
tion of objects is from above downwards; and 
identifies it as “cameo-intaglio illusion”. He 
proceeds to state that whether top-lighted 
convexities in an inverted image or photo- 
graph will be seen as concavities or not 
depends on the observer’s familiarity with 
the real object, the inversibility being easy 
if the object is totally unfamiliar. He, 
therefore, asserts that this so-called axial or 
longitudinal inversion is purely subjective. 
Walls has not, however, offered any explana- 
tion for the anomalous appearance of the tele- 
scopical and microscopical images of the sur- 
faces observed by Kirkpatrick and Hudson, on 
which observations the case for a possible 
axial inversion of optical images actually 
stands. 

I have been carrying out some work on the 
visual perception of the depth and dimensions 
of objects in connection with certain investiga- 
tions in meteorological optics. I have put for- 
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ward the view, in suggesting an explanation 
for the variation of the apparent shape of the 
sky with intensity of illumination,5 that, under 
identical conditions of observation, the darker 
of two similar objects tends to impress the eye 
as being more distant and bigger than the 
brighter.6 The apparent enlargement of the 
sun and the moon near the horizon? as well 
as the anomalous variation of the visual shape 
of the overcast sky’ stand readily explained on 
the basis of this view, as I have shown in 
my earlier publications in this Journal. Ob- 
jects or parts of objects, which are more dis- 
tant from an observer, diffuse less light to- 
wards the eye than relatively nearer ones, 
under the natural conditions of illumination. 
The eye is, therefore, trained by endless ex- 
perience to associate larger distances with 
greater shade and smaller distances with 
greater brightness. 

_ The manner of illumination of the irregular- 
ities of a_ telescopically- or microscopicaily- 
examined object will thus largely determine 
their apparent depth. Pits or dents on a plane 
surface should normally be seen in diffuse 
radiation as dark patches on a_ bright back- 


' ground, the greater the depth of the dent, the 


darker being its shade. With excrescences on 
the observed surface, the eye would conversely 
associate greater brightness relative to the 
background. If, by suitable arrangements for 
illumination, the dents are made to look 
brighter than the background they will look 
axially “inverted” into protuberances and vice 
versa, irrespective of whether they are seen 
with the naked eye or through a lens. In the 
examples cited by Hudson and Kirkpatrick, 
this is how the apparent inversion may have 
arisen. Metallic surfaces are viewed in reflec- 
ted light from sources of illumination placed 
above them; the dents in those surfaces would, 
therefore, catch and imprison a few ;rays of 
light and multiply reflect them internally, .with 
the result that they give rise to bright spots 
at their centres. Hudson himself states that, 
in all metallographic work, a depression in a 
microscopical image of a metallic surface may 
be safely assumed to have a white spot at the 
centre and may indeed be thus identified. 

It may, therefore, be stated that the so-called 
“axial inversion” of optical images is a sub- 
jective illusion and arises out of the greater 
depth the eye is trained by experience to asso- 
ciate with darker objects. We always believe 
we see such objects as would, under conditions 
of normal vision, produce the retinal image of 
which we are actually conscious. 

If “axial inversion” of optical images through 
lenses were indeed to be objective, not only 
would all rules of focussing be rendered 
topsy-turvy, as Walls points out, but no ob- 
ject. will bear any physical semblance to its 
optical image. Thus, a human face should look 
through a lens, apart from the vertical inver- 
sion, like the inside of its mould—a hypotheti- 
cal aberration, which, if genuine, would mani- 
fest itself only if there is an odd number cf 
lenses in an optical system. Nor can it be 
argued that this inversion is only selectively 
true for objects of sizes smaller than a certain 
optimum limit and that it fails in other cases; 
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for inversability, if objective, cannot, by any 
means, be limited in its demonstrability. 
Meteorological Office, 

St. Thomas’ Mount, 


Madras, D. VENKATESWARA RAo. 
March 26, 1947. 


1, Kirkpatrick, P., 4m. /. Phys., 1945, 13, 203. 2. 
—, /bid., 1947, 15, 94. 3. Hudson, D. R., /. Opt. Soc. 


Am., 1946, 36, 492. 4. Walls, G. L., Zhid., 1946, 36, 
615. 5. Venkiteswara Rao, D., Curr. Sci.. 1946, 15, 
6. —, Proc. Acad. Sci.. 1947, 25, 34. 7. —. 


Curr. Sci., 1946, 15, 227. 8. —, Jbid., 1947, 16, 55 


THE UTILITY OF “DESERT COOLERS” 


In recent years, what are called “Desert Cool- 
ers” have come into vogue in Northern India, 
to mitigate the rigours of the hot weather. In 
1945, a few rooms in the Meteorological Office 
at Lodi Road, New Delhi, were provided with 
such “super coolers’, manufactured by Refri- 
gerators (India), Ltd. They work on the same 
physical principle as the well-known and 
commonly used “khus” tatties, viz., the evapo- 
rative cooling of hot dry air. 

The model used contained a motor of about 
¥% or 1/, H.P. driving a centrifugal fan which 
forced about 2,500 c. ft. of air per minute into 
the room which was about 6,000 c. ft. capacity. 
The outside air passes through the three louvr- 
ed sides of the box enclosing the driving fan, 
the sides consisting of wood-wool pads kept 
wet by water pumped up by the same motor 
and fed from a smail tank which forms part 
. the equipment. It goes out into the room 

be cooled, through the fourth open 
side. The room used to be kept closed, 
except for the inlet for the cold air and small 
openings for circulation outlets. The “cooler” 
was fixed just outside a window and another 
ventilator or window or a door was left ajar 
for ventilation. Within a comparatively short 
time, say half an hour, the interior of a hot- 
room became quite comfortable, and remained 
so as long as the “cooler” was working. 

In order to get a numerical idea of the cool- 
ing effects, the present writer had a series of 
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readings taken for about 30 to 40 days in May, 
June and the first fortnight of July in 1945, 
at 12, 15 and 17 hrs. Readings of dry bulb 
and wet bulb temperatures were taken with 
an Assmann Psychrometer (1) in the open in 
shade, outside the room which was cooled, 
(2) inside the room just in front of the “cooler” 
and (3) in the farthest portion of the room. 
On a few typical days similar readings were 
also taken without the “cooler” working. A 
few readings in other portions of the building, 
non-cooled rooms and corridors were also taken 
for comparison. The open air temperatures 
during the whole series ranged mostly from 
90° F. to 112° F. Inside, in front of the “cooler” 
they were round about 65°-80° F. and farthest 
in the room from about 70°F. to 90°F. As is 
naturally to be expected, the wet bulb tempe- 
rature is not sensibly altered. Mean values 
based on 104 different observations are those 
given under (A) in the table below which 
also contains three typical individual observa- 
tions for comparison, (B), (C), (D). Readings 
without the “cooler” being worked, on a few 
typical days, (E) in the Table, indicate that 
while .the temperatures in the open air were 
of the arder of D.B. 102°, W.B. 70° and R.H. 
15 per cent., inside the room they were about 
90° with a humidity of about 35 per cent. In 
other rooms (non-closed) and corridors, the 
D.B. temperatures were about 5 degrees higher. 
These figures corroborate the common experi- 
ence that merely keeping rooms closed during 
the hot part of ‘the day keeps down the tem- 
peratures substantially, but the air becomes 
moister, whereas with the “cooler” the air cools 
down still further to a more comfortable level 
— the humidity also increases consider- 
ably. 

It is interesting to see what exactly these 
conditions mean as regards human comfort. 
The “cooler” filled the room with air of which 
the D.B. was substantially reduced, but the 
W.B. remained the same, which meant a con- 
siderable increase in the humidity. By con- 
trast this air feels much more comfortable 
though intrinsically it is not particularly 
“pleasant”. It is interesting to see what this 
represents according to the “tentative classifi- 
cation of climates”, by D. Brunt (vide Nature, 


In the cooled room 
Open air 
In front of cooler i Farthest from cooler 
| 
R. H 
(A) Mean of 104 99-8 70-4 1s 77-9 | 7-4 71 83-5 | 69 
readings 
(B) 15h- 13-645 111-6 68-0 717°9 68-9 | 61 85-1 73-0 54 
(C) 12h- 14-6 +45 100-8 71-1 18 78-8 71-6 | 69 86-5 73-6 52 
(D) 12h- 30°5-45 90-9 68-0 26 72-9 68-7 | 81 82-4 72-3 60 
(E) Without cooler 
working (mean 
‘of 9 readings) 102-2 70-0 15 87-7 69-9 37 89-2 70-3 35 
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Vol. 155, No. 3941, p. 563, 12th May 1945). In 
Fig. 1, which is Brunt’s diagram, points A. B, 


INTOLERABLE 
HEAT STROKE 
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A TENTATIVE CLASSIFICATION OF CLIMATES. 
By D. Brunt. 


Fic. 1 


C, D and E represent open air conditions 
given in the Table; whereas A’, B’, C’, D’, and 
E’ are the corresponding conditions in front of 
the “cooler”. What the “cooler” has done is 
that it has brought conditions which were 
“very hot, risk of heat stroke” to the “warm” 
zone in all cases except D which remained 
in the original ‘warm’ zone but with add:d 
humidity. Simply keeping rooms closed also 
serves similar purpose (see points E and E’); 
but at a lower comfort level as experience 
shows.. Similarly Fig. 2 shows the “Comfort 


| AIR MOVEMENT OR TURBULENCE , a 
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Wet-bulb temperature, Degrees F 
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COMFORT CHART 


OF AMERICAN SOCIETY OF HEATING & VENTILATING ENGINEERS. 


Fic. 2 


Chart of the American Society of Heating and 
Ventilating Engineers” in which the points 
corresponding to A to E and A’ to E’ are 
shown. This also shows that the “cooler” 


Science 


brought the conditions of discomfort just near 
to the border of “summer comfort zone”. 


Meteoroiogical Office, 
Poona 5, 
March 24, 1947. 


A 2-STAGE AMPLIFICATION LABORA- 
TORY ASSEMBLY FOR THE GLASS 
ELECTRODE pH METER 


THE ready-made commercial type pH meters 
were found not always quite satisfactory. 
Little defects could neither be easily set right 
nor could desirable improvements made with- 
out the help of the makers. After experienc- 
ing such difficulties we sought to devise a 
simple type of pH meter with the materials 
available in the laboratory or in the market. 
The following diagram is self-explanatory. It 
will be noticed that the assembly is a modifi- 
cation of the Morton! and Goodhue? types. 
CHARACTERISTICS 
1. We use two valves 1H4 and 1A4 which 
have low ratings and low consumptions work- 
= with 2 volts accumulator or even dry 
cells. 


V. V. Soxom., 


Ri = sMegohms Viz 
R2 = 20,000 ohms, V2 = 1A4. 
C1 = 0-1 sf (Mica) B = 45 Volts dry cell 


Cis 4 (Paper or cil) 

2. Since the plate ratings are low, drainage 
on the battery is very small, and 45 volts 
“Eveready” battery can be used without dete- 
rioration for a long time. < 

3. An ordinary ballistic galvanometer is 
used as a null point detector. 

4. The assembly is shielded and _ protected 
against external electrostatic potentials. ; 

5. Being a null point detector the zero drift 
of the galvanometer does not affect the poten- 
tiometer readings. The initial kick in the gal- 
vanometer (when it is switched on) can be 
eliminated by a shunting device. , 

6. The potentiometer is calibrated in the 
usual way by employing buffer solutions of 
known pH. 
Depts. of Physics & Chemistry, 

Lucknow University, S. S. SRIVASTAVA. 
March 24, 1947. M. R. NAYAR. 


1. Morton, /.C.S., 1931, 2977. 2. M, Dole, Glass 
Electrode, 1941, p. 60. 
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CONDUCTANCE OF SALTS IN DI- 
ETHANOLAMINE AS A NON-AQUEOUS 
SOLVENT 


Tue study of conductance in non-aqueous sol- 
vents has been made by a number of workers 
both for understanding the nature of these 
solutions and also for testing the various theo- 
ries of conductance that have been developed 
in this field. But for systems where the 
solvent is very viscous and also where solvent 
molecules are large or of the same order of 
magnitude as the solute molecules, little work 
has been done.! In this note data for the 
electrical conductivity of solutions of a num- 
ber or organic and inorganic electrolytes, e.g., 
tetraethylammonium bromide, tetramethyl am- 
monium perchlorate, diethylamine hydrochlo- 
ride and nickel nitrate in a very viscous sol- 
vent, diethanolamine (C,H,OH). NH, have 
been recorded. Diethanolamine should behave 
both as an alcoholic solvent as well as a strong 
ammoniacal base and has a viscosity, » = 3-676 
poise at 30°C. 

The Debye-Hiickel-Onsager’s equation? A, = 
AX. — x Vc(where A, = equivalent conductivity at 
infinite dilution, \~-= equivalent conductivity 
at concentration c and x = Onsager’s slope), 
has been applied to get an approximate value 
of A, in every case. For this, 4. was plotted 
as ordinate against (/¢ and a freehand curve 
or a straight line as the case may be was 
drawn as shown in the figure. From these 
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NICKEL NITRATE HEXAHYDRATE. 
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Kt., D.sc., F.N.I., for the interest he has taken 
during the course of this investigation. 
Further work is in progress. 


S. K. BHATTACHARYYA, 
A. K. BHApRA, 

Dept. of Pure & Applied Chemistry, 

Indian Institute of Science, 

Bangalore, 

April 15, 1947. 


1. Filiot and Fuoss, /. Amer. Chem. Soc., 1929, 61, 
294; Friscoe and Dirkse, /. Phys. Chem., 19420, 44, 
3#8. 2. Debye and Huck:l, Physié. Z., 1923, 4, 185, 
305; Onsager, /did., 1926, 27, 388 : 1927, 28, 277. 


ON THE SUITABILITY OF THE DI- 
ELECTRIC CONSTANT METHOD FOR 
THE OF MOISTURE 


THE moisture content of lac usually varies 
from about 1 to 3 per cent. depending mostly 
on the humidity of the atmosphere. Although 
the range of variation may appear to be small, 
its determination is often necessary since it in- 
fluences some of the important physical proper- 
ties, such as fluidity,’ solubility,2 polymerisabil- 
ity, etc. The usual method of drying a substance 
to constant weight at 100°C. or above is not 
applicable to lac since it easily gives off its 
combined water at such high temperatures 
resulting in a partially polymerised product. 
Other methods? involve the employment of 
vacuum desiccation at lower temperatures. 
But as all these methods are cumbersome and 
time-consuming, the need for a rapid, repro- 
ducible and accurate method for the determi- 
nation of moisture in lac, has always been felt. 

The results of experiments with a specially 
designed cylindrical condenser showed, how- 
ever, that there is practically no increase in 
capacitance till the moisture content rises from 
zero to about 1-4 per cent, (moisture determi- 
nations being made by the I.L.R.I. method‘). 
A further increase in the quantity of moisture 
in lac results in a slow but gradual rise in the 
value of capacitance of the experimental con- 
denser till almost the saturation point of mois- 
ture is reached, when, however, a rapid’ in- 
crease in capacitance can be observed. The 
following table embodying the results of mea- 
surement on a sample of powdered kusum lac 
illustrates this. 


graphs 4, was obtained by extrapolating to 
zero-concentration of the electrolyte and the 


. values are recorded in the following table. 


Temperature = 30°C. 


Solvent = Diethanolamine (» = 3-676 poise) 


Electrolyte 10° 
Br 126-0 
(CHsg aN C10, 168-0 
84-5 
Ni(NOs)3°6 HO 134-5 


Qur best thanks are due to Sir J. C. Ghosh, 


Capacitance of the condenser 
in micro micro-farad at 
the frequency of 


‘Moisture content of lac 
‘(percentages after con- 
ditioning at different 


: humidities) 100 ke/s take 
0-00 56-0 72-0 
0-75 56-0 72-5 
0-88 56-0 72-0 
1-26 | 72-0 
1-43 56-0 72-5 
1-52 73-0 
1-70 57-0 74-0 
2-25 60-5 76-0 
2-62 66-0 82-5 
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This anomalous increase in capacitance due 
to gradual absorption of moisture is to > 
expected from our previous finding on the role 
and nature of moisture based on the study of 
the dielectric properties of different mixtures 
of hard and soft lac.5 The moisture that is 
first taken up by dry lac enters into some sort 
of combination with it being adsorbed on the 
surface in such a way that the water molecules 
become more or less fixed and, therefore, in- 
capable of orientation in the alternating elec- 
tric fields. As the moisture content gradually 
increases, layers of water molecules following 
upon those strongly adsorbed on the surface 
have more and more freedom for orientation 
and as a consequence an increase in dielectric 
constant or capacitance is noticed. The results 
obtained for lac by the dielectric constant 
method, therefore, cannot be correlated with 
those obtained by the existing methods of 
moisture determination, since the increase in 
capacitance, which is too small to be observed 
at the initial stages, is also not proportional to 
the moisture content when it increases to a 
measurable magnitude later. 


Physical Laboratory, 

Indian Lac Research Institute, 

Namkum P.O., G. N. BHATTACHARYA. 
Ranchi, 

January 15, 1947. 


1 Townend and Clayton. /. /nd. Eng. Chem.. Anal. 
Edn., 1936,2, 198. 2. Palit, J. Chem. Soc.. 1940 
17, 308 3. Rangaswami and Sen, 4 Hanabak of Shellac 
Analysis, 1942, 7. 4. —. Jbid.. 1942, 8. 5. Bhatta: 
charya, /nd. J. Phys., 1944, 18, 116. 


PHOTOCHEMICAL AFTER-EFFECT IN 
THE DECOMPOSITION OF HYDROGEN 
PEROXIDE BY POTASSIUM FERRO- 
CYANIDE 


Ir is well known that a pre-illuminated solu- 
tion of potassium ferrocyanide decomposes 
hydrogen peroxide in the dark at a much 
higher rate than a solution which has not been 
exposed to light.!.2 In the course of a syste- 
matic investigation of this marked photo- 
chemical after-effect it was found that a dilute, 
freshly prepared aqueous solution of pure 
potassium ferrocyanide decomposes hydrogen 
peroxide at a fairly constant unimolecular rate 
in the dark, but the same reaction employing 
aqueous ferrocyanide which has been kept in 
the dark for a few days, or heated to 80-90° C. 
before use, shows an appreciable and distinct 
fall in the rate of decomposition in the initial 
stage of the reaction. A solution of potassium 
ferrocyanide which is used a few minutes 
after an hour’s insolation shows a _ similar 
behaviour. When, however, _ pre-illuminated 
solution of ferrocyanide is added to hydrogen 
peroxide in the dark immediately after dark- 
ening, the decomposition of the latter continues 
with a uniformly high velocity to the end. 
Further it has been established that one 
minute’s insolation of ferrocyanide produces 
the maximum reaction acceleration. _ 

In the following experiments, which were 
performed at 40 + 1°C., M/64 potassium 


ferrocyanide (10 c.c.) was insolated for vari- 
ous time intervals and mixed with hydrogen 
peroxide in the dark as soon as practicable 
after darkening. The strengths of ferrocya- 
nide and hydrogen peroxide were M/320 and 
N/6 respectively. The total volume of the 
reaction mixture was 50 c.c. In the following 
table, ‘T’ indicates the time of pre-illumina- 
tion by direct sunlight of potassium ferro- 
cyanide before it was added to hydrogen 
peroxide in the dark:— 


K. 105 

10 sec. 168 

30 sec. 250 

1 mt. 449 

2 mts. 348 

5 mts. 274 

10 mts. 167 

30 mts. 105 

60 mts. 87 

K. 105 for the reaction in the dark with un- 

illuminated ferrocyanide = 35 


These experiments show that there is a well- 
marked increase in the photochemical after- 
effect in the beginning, with a subsequent rise 
to a maximum, followed by a gradual de- 
crease with increasing periods of pre-illumi- 
nation of ferrocyanide. Experiments with 
higher concentrations of the latter give similar 
results, although the effect of long exposure 
on concentrated solutions is not as pronounced 
as on dilute solutions. 

In the course of these investigations, it was 
discovered that the activity of pre-illuminated 
ferrocyanide vanishes completely within a 
short time after darkening. It has been re- 
marked earlier that the reactions performed 
with pre-illuminated solutions of ferrocyanide 
a short time (five minutes) after darkening 
give in the initial stage of decomposition a 
distinctly lower value of the velocity constant 
than with unilluminated solutions. It has been 
okserved that there is a measurable interval 
between the cessation of illumination and the 
complete disappearance of activity in the pre- 
illuminated solutions of ferrocyanide. Below 
are given some figures showing the fa!l in 
the photochemical after- effect with increas- 
ing time intervals (T) between the cessation 
of illumination of ferrocyanide and its addi- 
tion to hydrogen peroxide in the dark. The 
period of pre-illumination was one minute. 


7 K. 105 
30 sec. 229 
1 mt. 119 
2 mts. 74 
5 mts. 39 


The diminution of activity with time is very 
sharp, but a measurable after-effect of illu- 
mination is detectable even in solutions used 
two minutes after illumination. 

In view of the above observations, the 
author is led to the conclusion that the dark 
reaction between hydrogen peroxide and a 
pure aqueous solution of potassium ferro- 
cyanide is really due to the action of the 
former on potassium aquopentacyanoferrite, 
which exists as a substitution product in very 
slight concentration in the aqueous solution of 
potassium ferrocyanide in the dark. 


[ Current 
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K,Fe (CN),+H.O0 = K; Fe (CN);sH20+KCN 

Such an equilibrium in the dark has also 
been postulated by Briggs.* 

It is now suggested that on illumination of 
(I) the equilibrium is shifted far to the right, 
tending to set up a photostationary state, with 
increased concentration of potassium aquo- 
pentacyanoferrite, and consequently marked 
activity of the insolated solution. 

K,Fe ‘CN)s+H,O 


Light 
== K;Fe (CN);H,O0+KCN (II) 
Dark 
The aquo complex salt causes the photochemi- 
cal after-effect. The reversion of (II) in the 
dark takes a measurable time, and thus ex- 
plains the results shown in the last table. 
Potassium aquopentacyanoferrite reacts with 
hydrogen peroxide as follows:— 
2 K;Fe (CN);H,O H.O.2 
— 2K.,Fe (CN);H,O+2KOH+Energy (III) 
The primary oxidation process (III) is a 
highly exothermic reaction. This primary 
impulse may bring about the decomposition of 
a large number of hydrogen peroxide mole- 
cules by some yet unelucidated mechanism. 
The aquo-salt produced in (III) is reduced as 


below :— 
K2Fe (CN)¢ 

= K; Fe (CN);H20+Kzg Fe (CN)¢ (IV) 
Thus the stationary concentration of aquo- 
ferrite tends to be kept constant in presence 
of a large excess of ferrocyanide. The cata- 
lytic system Fe(CN’);H,O” <3 Fe(CN),H,O” 
decomposes hydrogen peroxide at a2 nigh velo- 
city, thus accounting for the marked photo- 
chemical after-effect. 

It has been further observed that in aqueous 
solution, aquop:ntacyanoferrite undergoes a 
slow and complicated change on standing in 
the dark, finally producing ferrocyanide, ferri- 
cyanide and ferric hydroxide. Thus :— 

Fe (CN);H,0”’ — Fe (CN);’” +H20 

Pe (CN)5’" — Fet+ +5 CN’ 
This reaction is accelerated by heat and also 
by light, since aquopentacyanoferrite is photo- 
sensitive. In view of these changes, the beha- 
viour of aged and heated solutions of ferro- 
cyanide and the insolated solutions which are 
used sometime after darkening can be explain- 
ed. Prolonged exposure of (II) results in the 
photo-decomposition of the aquo-salt, and the 
consequent lowering in its concentration. The 
maximum photochemical aft¢r-effect obtained 
with one minute’s insolation and its subsequent 
diminution with prolonged insolation are thus 
to be expected. 

Experimental evidence in support of these 
considerations has been adduced, and will 
form the subject of a separate communication. 

The details of this investigation will appear 
elsewhere. 


Chemical Laboratory, 
Archeological Survey of India, 
Dehra Dun, 

February 1, 1947. 


1. Ki-tiakowsky, W., Zeit. Physikal. Chem., 1900. 35, 
431. 2. Lal, B B., Jour. ‘nd, Chim Soc., 1939, 16, 7, 
321. 3, Briggs, S. H. C.. /.C.S., 1920, 117, 1029. 


B. B. LAL. 
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RESORCINOL-SUCCINEIN AS ADSORP- 
TION INDICATOR IN ARGENTOMETRIC 
TITRATIONS 


FoLLowinc the discovery of Fajans,! an inten- 
sive study has been made of phthaleins, sulpho- 
phthaleins and a few other dyes as adsorption 
indicators in precipitation reactions. Trials 
with resorcinol-succinein in argentometric titra- 
tions are described. 

Two drops of the indicator (0-2 per cent. 
solution in alcohol) are sufficient for every 
20 c.c. of the titration mixture. The following 
table shows the range of applicability of this 
indicator compared with Fluorescein in argen- 
tometry. 

The new indicator, therefore, compares very 
favourably with fluorescein, and is definitely 


Fluorescein indicator] Resorcinol-succinein 
om (Titratable upto) ( Titratable upto) 
N/100 (accuracy | N/4000 (accuracy 
0-5%) 0-5%) 
Br N/i00 N/200 
N/100 N/100 
cr N/:00 N/20 


more sensitive for iodide ions, in which case 
solutions of N/4000 can be titrated. 

Titrations, as with other indicators of this 
class, are posgible in neutral or just alkaline 
solutions but fail in acid solutions. 

Chemical Laboratory, 
University of Allahabad, 
March 12, 1947. H. L. DuBe. 


l. 2. Electro chem., 1923, 29, 495. 


EFFECT OF STORAGE AND ACIDITY 
ON THE PROTECTION OF VITAMIN A 
IN SHARK LIVER OIL BY ANTI- 

OXIDANTS 


In an earlier communication,’ it was reported 
that a combination of iso-butyl gallate and 
citric or tartaric acid affords a high degree of 
protection to vitamin A in fresh shark liver 
oil of low acid value (0°52), as judged by 
accelerated tests. The effect of antioxidants 
a normal storage conditions is reported 
ere. 

A sample of oil (B) of acid value 5-18, pre- 
served in a refrigerator for about a year, was 
treated! with different concentrations of the 
antioxidants and stored at room temperature 
(18°-35°C.) in a number of ground-glass 
stoppered bottles (50 c.c.) painted black on 
the outside. The control oil as well as the 
treated oils were stored in triplicate. At regu- 
lar intervals vitamin A was estimated? by the 
Carr-Price reaction using the Pulfrich Photo- 
meter with filter S. 61. The mean of the three 
values of each set is given in Table I. 

Though the rates of fall of vitamin A are 
rather irregular, the beneficial effect of the 
antioxidants is obvious from the above table. 
In almost all the .treated samples original 
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TABLE I 
Vitamin A expressed as B % in 
1 cm. 
Period of Oil with iso-buty! gallate (G) and citric acid (C) 
storage Control oil 
in days | 
G (0-01 (0-02%) G/0-09%) |G(0-04%) |(5(0-95%) |G(0-06%, (0+07%) 
C0-005% 01% (0-08 % Ciu-03%) |C(0-035 4) 
0 | 6°86 6-86 6°86 6-86 
| “8 3 6-86 6-83 686 6-86 
120 4:44 6-86 6-86 6-86 - - - 
240 3+2? 6°44 ” ” 6-86 
300 2-86 6-05 6-51 | ,, - - 
360 | 2-58 5-83 #95 6-27 6+47 
420 2-34 451 5-08 5-17 5+48 5-39 5-61 5 +68 
480 2-27 3-63 4-18 | 4-46 4°78 5+00 
540 3-16 3-24 4°34 4°26 
600 | 3-02 3-02 3-07 4°07 4-13 4-13 


vitamin A content was retained upto ten months, 
whereas in the control oil about 10 per cent. 
vitamin was lost after one month and about 60 
per cent. within ten months. However, once the 
deterioration started in the fortified oils, it 
went on almost with the same speed as in the 
control. The effective concentration of the 
antioxidants for the highest protection appears 
to be 0:04 per cent. iso-butyl: gallate + 0-02 
per cent. citric acid. : 

Since commercial samples of pure shark liver 
oil are found to have acid values ranging from 
0-5 to 20-0 (occasional samples having as high 
as 26-0), it was thought desirable to study the 
effectiveness of the antioxidants on oils of 
different acidities. 

Samples of varying acid values, that were 
stored in the refrigerator upto the time of 
experiment, were dried? by filtering through a 
column of anhydrous sodium sulphate and 
treated! with and without antioxidants. 1 c.c. 
of each of the control and fortified oils was 
stored at 40°C. in bottles (50 c.c.) fitted with 
rubber stoppers and sealed with rosin wax. 
At regular intervals, three bottles of each set 
were taken out, the oils contained in them 
were mixed together and vitamin A was esti- 
mated as before. The induction periods were 
determined as reported in the previous com- 
munication.! The results are summarised in 
Table II. 

In two cases, from about 2 gms. of an oil 
of low acidity, the fatty acids were isolated* 
and added to 25 gms. of the same sample of 
oil in order to demonstrate the influence of in- 
creased free acidity on the degree of protection 
afforded by the antioxidants to oils of the same 
origin but of different acidities. : 

The results show that high free acidity not 
only adversely affects the keeping quality of 
the unfortified oil, but also lowers considerably 
the efficiency of the added antioxidants. This 
observation is of obvious importance from the 
point of view of the commercial utility of 
antioxidants. Freshly extracted oils of low 


acid value only (preferably below 1-0) respond 


to the action of the antioxidants studied. This 
again emphasises the importance of producing 


TABLE II 
Induction period (hours) 
Sample of | Acid | oil + ee g 
oil aus gallate ae 
valu (0-02%) + 
Citric acid B83 
(0-01%) 
A 0-54 68 1034 14-2 
At+Acids | 10-87 60 522 7-7 
B 5-18 56 554 8-9 
Cc 0-81 72 1116 1455 
C+Acids | 12-02 | 62 528 7°5 
1 2-95 | 58 644 10-1 
E 1:32 364 826 11-9 
F 0-98 68 1006 13-8 
G 1-86 62 750 IL-l 
H 19-37 38 178 
I 14-36 839 44 30¢ 5-9 
| 


shark liver oil of very low acidity, which can 
only be achieved* by using fresh or well pre- 
served livers. 

My grateful thanks are due to Mr. B. N. 
Banerjee and Prof. V. Subrahmanyan for their 
kind encouragement and keen interest in the 
work. 

Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, 

April 3, 1947. 


1. Bose, S. M., and Banerjee, B. N., Jad. Jour. Med. 
Res., 1945, 33, 203. 2. Dattatreya Rao, S., /bid., 1944. 
32, 155. 3. Idem., /éid., 1946, 34, 91. 4. Dattatreya 
Rao, S.,and Banerjee, B. N., /did., 1944, 32, 161. 


S. M. Bose. 
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EFFECT OF SPACING ON YIELD OF 
WHEAT 


Grecory? has emphasized the importance of 
studying simultaneously the various factors 
governing crop production at different levels. 
The usefulness of work based on this idea has 
been amply demonstrated by Dastur and his 
co-workers! in the case of cotton under Indian 
conditions. In 1935 the present writer initiated 
studies on inter-relation of factors affecting 
the yield of wheat under irrigation as well as 
under the conditions of dry farming at the 
Godrej Farm, Nasik (unpublished work), and 
obtained striking increases in the yield of 
wheat by using a heavier seed rate (100 lb./ 
acre) with 6-inch spacing of rows. ; 

In order to confirm this important finding 
experiments were undertaken with a number 
of varieties of wheat during 1941-45* and the 
effect of a heavier seed rate was studied for 
dry and irrigated land. As the results appear 
to have some significance a brief summary is 
given here in the hope that the suggestion 
made here may prove useful in ovrcoming to 
some extent the present food shortage. 

Each of the seven experiments given in the 
table of results was factorial in design with 
proper replication and randomisation. Only 
the effect of spacing is given here as it is 
intended to publish the details of these experi- 
ments elsewhere. The ‘normal’ seed rate varied 
from 60-80 lb./acre and the ‘heavy’ seed rate 
ranged from 90-110 lb./acre. Factorial experi- 
ments of 1935-36 had shown that a_ higher 
seed-rate increased the yield adequately only 
when it was distributed evenly in a greater 
number of rows per acre. It was therefore so 
arranged that in the normal seed rate the rows 
were spaced 10-12 inches apart, approximating 
to the usual practice of sowing behind the 
country plough, and in the case of the heavy 
seed-rate the distance betwen rows was 6-8 
inches. 
TABLE I. Effect of closer spacing on yield of 

straw and grain (lb./acre) 


| 
5086 


(Straw) 701|1243 4709} 9122 
‘Normal’ (Grain | 302) 6441387] 775|1667 1443) 1822 
(Ratio) |2-32)1 -93 5-00 


(Straw) | 973 1502 4374/1730|4126 6269, 11154 
‘Heavy’ (Grain)| 516 8181826 931|21971803| 2036 
(Ratio /1-89)1-84 2-38)1-86l1-88 3-40) 5-48 


It will be seen from the table that 
heavy seed-rate has increased the yield ap- 
preciably. The result is highly significant 
statistically in all cases. Russell and Watson* 
have shown that the usual seed-rate in Creat 
Britain varies from 2 to 3% bushels per acre 
with 6-inch spacing of rows. Considering this 
fact it is not surprising that increased seed- 


* During 1936-41 the writer was working in Punjab 
Physiological (Cotton Failure) Scheme of the I,C,C,C, 
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rate in the present case has given a higher 
yield. It is significant that increased yield is 
obtained by higher seeding rate even on irri- 
gated land. Comparison of yields from dry and 
irrigated lands shows that higher moisture in 
the latter has given a significant increase in 
yield. Obviously, therefore, the seed-rate for 
wheat appears to be low as a general rule, and 
it is probably one of the main causes for the 
low level of wheat yields in this country. 
This becomes all the more clear when it is 
realized that the seeding rate in Great Britain 
is greater in spite of the heavy tillering habit 
of the English wheats. 

The amount of tillering in wheat is ‘not only 
dependent on the supply of water in the early 
stages of growth but also on the time of laying 
down of the rudiments of ears. Whether 
a crop is on dry land where tillering is re- 
stricted, or on irrigated land, considerable pro- 
portion of tillers cannot develop into ears 
because of the hastening of the ripening pro- 
cesses by unfavourable weather conditions 
especially temperature. In the former case an 
additional factor, viz., increasing soil drought 
also causes considerable death of tillers. Stu- 


* dies of growth analysis of wheat at this Insti- 


tute (unpublished work) also lend support to 
this view. Even in the case of early variety like 
I.P. 165 it has been observed that the ear- 
tiller ratio is 0-5 to 0-7. This ratio has been 
found to decrease progressively with the length 
of the vegetative period of different varieties. 
The potential yield of the plant is, therefore, 
not achieved. 

Moreover root development under the condi- 
tions of dry farming is restricted, so that only 
with a dense stand of plants do the roots ade- 
quately explore the available root space. As 
the soil moisture is* lost directly to the air by 
evaporation a greater proportion of it is made 
unavailable to the crop when the plants are 
widely spaced. Closer the spacing, therefore, 
the more economically is the available mois- 
ture used. 

Straw yield will be largely determined by 
the amount of tillering of the plants. It ap- 
pears from the straw-grain ratios that even 
with closer spacing (heavy seed-rate) of plants 
tillering has not suffered. “Obviously, there- 
fore, there was no overcrowding of plants. 
Describing wheat cultivation in Great Britain 
Percival? says that “it is found that increased 
tillering, rarely if ever, makes up for the 
reduction in the number of plants which’ thin 
seeding entails”. 

It is, therefore, clear that the seeding rate 
of wheat may profitably be raised to 100 Ib./ 
acre with 6-inch spacing of rows as a measure 
for increasing the yield. 
Indian Agric. Res. Institute, 
New Delhi, 

February 25, 1947. 


1, Dastur, R. H., et /ndian /. Agric. Sci., 1943, 
13, 610-30. /bid., 1944, 14, 18, 181,325. 2. Gregory, 
F. G., et al., Proc. 1930. Coufer. Emp. Cotton Growing 
Corp., Pp. 112-130. 3. Percival, J., Wheat in Great 
Britain, 1943. 4. Russell, and Watson, DL. J., 
Imp. Bur. Soil. Sci. Tech. Comm. 1940, No. 40. 
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PSEUDOSCORPIONS IN BEEHIVES 
IN INDIA 


RECENTLY, a cheliferid (Arachnid) was noticed 
to occur in small numbers in beehives at 
Namkum, Ranchi. As far as the writers are 
aware, this appears to be the first record of 
a species of an arachnid inhabiting beehives 
in India. Although there are records of pseu- 
do-scorpions occurring among bees in other 
parts of the world, the economic status of 
these creatures has not been investigated fully. 
Alfonsus! mentions Chelifer cancroides (the 
book scorpion) occurring sometimes in bee- 
hives in Germany, feeding on many species of 
mites, and suggests that this arachnid may 
prove to be of practical value in the control 
of acarine disease of bees. Hirst? records 
C. sculpturatus frequenting beehives in South 
and East Africa and says that ‘there is no real 
parasitism, and insect hosts are used merely as 
means of transport, the chief food being mites’. 
In a foot-note following this paper, Mr. R. 
Whyte, a bee expert, questions the harmless- 
ness of these pseudoscorpions among bees, as 
he noticed the young arachnids, while refusing 
honey or pollen, sucked up the juices of bee 
larve that had been injured in removing them 
from cells. Orosi Pal? observed C. cancroides 
preying on larve of the wax moth, Galleria 
mellonella L., in Germany. 


The full grown cheliferids, we have come 
across, are dark chestnut brown in colour, 
flattened, ovate, about 3-5 mm. long and with 
prominent pedipalps which are longer than the 
body itself. The pedipalp is provided with 
two finger-like joints for clasping. The cheli- 
ferids are capable of running swiftly, and 
usually move their, pedipalps in the air, when 
excited. Different stages of this cheliferid 
have been noticed together in the same hive, 
mostly resting on the frames among the worker 
bees. They seem to shun light, as they are 
found to retreat under the frames, on opening 
the hive. They cling firmly to the legs of 
bees with the help of their pedipalps and 
thus get themselves transported. It is not an 
uncommon sight to find worker bees carrying 
about these arachnids attached to their legs. 
Not more than one cheliferid is found attached 
to a bee 

In the laboratory, the arachnid readily 
attaches itself to the leg of the bee, and in one 
instance it tried to feed by applying its mandi- 
bles in between the joints of the leg of the hee. 
In this case the bee appeared to be excited 
considerably. When supplied with medium- 
sized wax-moth larve, they fed on them by 
holding the caterpillars with their pedipalps. 
In one case, when a wax-moth larva and a 
worker bee were provided in the same cage, 
the arachnid preferred to attach itself to the 
leg of the bee, although it was_ starving. 
Cannibalism is quite common when different 
stages are caged together. It was interesting 
to note that hives harbouring these arachnids 
were free from wax-moths and mites. 

The habits of these cheliferids are being 
studied, and the results will be published in 
due course. This note is intended to invite 
the attention of bee-keepers in India to these 


creatures, which if proved harmful, will be a 
menace to bee-keeping in India. 

J. N. SIncu. 

T. V. VENKATRAMAN. 
Division of Entomology, 
Indian Lac Research Institute, 
Namkum, Ranchi, 
September 19, 1946. 


1. Alfonsus, A., ‘‘ Bee World,’* Benson Oxon, 4, 
2-+ (Abstract in #.4 Z., 1922. 10, 448). 2. Hirst, S., 
/bid., 36-37 (Abstract in R.d4.£., 1922. 10, 491). 3. 
Orosi Pal, Z , Z. angew. Ent., 1938 25, Pt. 1, 142-150 
(Abstract in #.4.Z., 26, 664). 


OCCURRENCE OF MYCTOPHUM SP. IN 
BOMBAY HARBOUR* 


Two post-larval forms of Myctophum sp. were 
found in a plankton sample from the Bombay 
Harbour on the 15th September 1944. One of 
the specimens measured 6-5 mm. and the other 
14 mm. They had distinct photophores on the 
body arranged in rows (Fig. 1). 


Myctophum sp. 6 


This luminous fish, to our knowledge, has 
not been described or reported previously from 
Bombay Waters. It is noteworthy that it was 
found only once in our plankton collections 
during the last ten or twelve years; it ap- 
pears to visit the coast rarely, being perhaps 
a deep sea form. 

Our specimens differ from Scopelus indiéus, 
a single specimen of which was collected by 
Sir Walter Elliot at Vizagapatam and recorded 
by Day.! The publication of this note was 
postponed with a view to securing more mate- 
rial for the final identification of this species. 
Unfortunately identification has to be deferred 
as the forms did not occur for the second time 
in our collection. 
Department of Zoology, 
The Royal Institute of 
Science Bombay, 
March 17, 1947. 


1. Day, ‘‘The Fauna of British India, Fishes,” 1889, 1. 

* Specimens occurred in the material collected for 
the research scheme carried out under the Imperial 
Courcil of Agricultural Research, New Delhi, and the 
Government of Bombay. 


D. V. 
L. B. PRADHAN. 


ON THE OCCURRENCE OF SCLEROSED 
PALISADE CELLS IN THE LEAF OF 
NYCTANTHES ARBOR TRISTIS L. 
SysTeMATIsTts depend chiefly on the floral 
characters to distinguish one family from 
the other. Since the progress of anatomical 
research ample testimony is coming to show 
that anatomical characters too offer important 
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diagnostic clues in the identification of families. 
In the present case, namely, the investigation 
of sclereides in many genera and species of 
Oleaceze shows that these structures are typi- 
cal and distinguishing features of this family. 

The term Sclereid, meaning a hard protect- 
ing cell, is often used as synonyms with 
stone cell. The presence of Sclereids in the 
mesophyll has been reported in some members 
of Oleacez, Ternstreemiacee and Cappardia- 
ce, etc. Their presence is said to stiffen the 
leaf and according to Stevens (1924) they 
give hardness and toughness without being an 
impediment to increase in size. ‘ 

The occurrence of elongated Sclerosed pali- 
sade cell or Astrosclereid seems to be very 
characteristic of the Oleacee by which it can 
be readily distinguished from allied families. 
In this paper a short account of the occurrence 
of Sclereides within the matured leaves of 
Nyctanthes arbortristis L. is given. hs 

Leaves are bifacial. The mesophyll is 
differentiated into palisade and spongy tissue. 
The noteworthy feature of the palisade paren- 
chyma is the possession of Sclerosed pali- 
sade cells. Unlike the other members of the 
family where they show very varied types of 
differentiation, starting from columnar Scleren- 
chymatous cells to highly branched Scleren- 
chymatous fibres, the Sclerosed palisade cells 
of Nyctanthes arbor iristis are short rod-like 
cells deprived of any growth. They lie either 
in isolation or loosely together in situ or some- 
times a few cells in both the rows get con- 
verted into stone cells (Fig. 1). In the latter 
case they lie one above the other without being 
connected. One noteworthy feature of the 
Sclereides in their rod-like stature with thick 
lignified wall leaving a narrow lumen within 
the cell. 


FIG. 1. Transverse section of leaf showing Sclerosed 
Palisade Cells. 
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Several instances of elongated columnar 
Sclerosed cells traversing the mesophyll have 
been recorded by Vesque and Pirotta (Boodle 
and Fritsch, 1908) in several species of Olea, 
Linocera and Noronhia. That Sclereid is the 
transformed palisade cell has been shown in 
Olea dioica,! where they traverse the mesophyll 
irregularly. The same feature is seen by the 
author in Olea glandulifera, Olea europea and 
Olea cuspidata and Olea polygama (detailed 
account will appear elsewhere). 

The occurrence of short rod-like sclerosed 
Palisade celi without the power of growth in 
Nyctanthes arbor tristis is really very interest- 
ing. Thus these Sclereides form an _ inter- 
mediate stage between those non-lignifed pali- 
sade cells and elongated columnar sclerosed 
palisade cells. 

My thanks are due to Dr. M. J. Thirumala- 
char for guidance and to Prof. L. N. Rao for 
his encouragement. 


Department of Botany, 
Royal Institute of Science, 
Bombay, 

January 23, 1947. 


T. ANANDA Rao. 


1. Krishnaswamy, B.L., Curr. Sci., 1942,11, 4. 2. 
Soiereder’s Systematic Anatomy of the Vicotyledons. 
Translated by L. A. Boodle and F. E. Fritsch Oaford 
University Press, 1908. 3. Steve:s, W. C. Plant 
Anatomy, London, 1924. 


NATURAL ACCLIMATISATION OF TWO 
SPECIES OF MULLETS MUGIL DUSSU- 
MIERI(C V.) AND MUGIL OEUR (FORSK.) 
TO FRESHWATER CONDITIONS ON 
THE NELLORE COAST! 


GRADUAL acclimatisation of certain Indian 
Marine and estuarine species of Mullets to 
freshwater has recently been reported by 
Devanesen ‘and Chacko,2 and Venkataraman.? 
They collected fry from the sea and gradually 
lowered the salinity by replacing a quantity of 
salt water with freshwater daily. Thus within 
3 to 5 days Devanesen and Chacko were able 
to acclimatise Mullet fry for stocking in fresh- 
water tanks. Venkataraman found a prolong- 
ed course of 12 days suitable for Mugil seheli. 

During the 1943 and 1944 seasons experiments 
were conducted at Woolapaliem in Nellore 
District. Swarms of Mullet fry were observed 
to shoal about the estuarine area about full 
moon and new moon periods (4 days before 
and after spring tides) during the months of 
November to February the peak period being 
December and January. 

The fry ascending the creeks with the rising 
tide were prevented by certain bunds from 
entering into freshwater courses. By cutting 
a passage the salt water from the creek and 
sweet-water from the fields were connected by 
a narrow neck. The fry then climbed up- 
stream and remained sufficiently long in 
‘sweet-water’ indicating their voluntary ad- 
justment to complete freshwater under favour- 
able temperature and pH of 79°F, and 8-1 res- 
pectively. When completely acclimatised in 
their natural ascent into freshwater the fry 
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were trapped in a compartment of freshwater 
by placing two closely-meshed bamboo lattices 
across the stream. The fry were later trans- 
ferred to a conditioning box by means of a 
fine-meshed hand-net. 30,700 Mullets of the 
above two species were thus collected in the 
course of one month and transplanted in 14 
tanks in Nellore and 12 in Kistna Districts. 
The maximum mortality during the entire 
process was 5 per cent. : 

It is clear from the above experiment that 
it is easy to collect on a large scale and trans- 
plant these naturally acclimatised Mullet 
fingerlings without any elaborate conditioning. 
The mortality is low and the fry stand trans- 
port admirably well. The creeks at Wolla- 
paliem thus afford excellent collection grounds 
for the fingerlings of Mugil dussumieri and 
Mugil ceur which like other Mullets can con- 
siderably augment freshwater pisciculture. 


Pearl and Chank Fisheries, 
Tuticorin, 
March 25, 1947. 


1, Published with the permission of the Director of 
Industries and Commerce, Madras. 2. Devanesen, 
D. W., and Chacko, P. I., Pre. Nat. /nst. Sci. India, 
1943 9, 249. 3. Venkataraman, R. S., Curr. Sci., 1944, 
14, 239. 


V. D. SPURGEON. 


ON THE OCCURRENCE OF SQUILLA 

HIEROGLYPHICA KEMP (CRUSTACEA, 

STOMATOPODA) IN THE COASTAL 
WATERS OF TRAVANCORE* 


Squilla hieroglyphica was briefly described by 
Kemp! in 1911 from a single female specimen 
measuring 53 mm. in length, from an unknown 
locality. In his later monograph he gave a 
more detailed description of the species, but 
was unable to give any particulars about the 
provenance of the specimen, beyond stating 
that there was little doubt that it had 
been found within the Indo-Pacific region. 
The type-specimen (No. 7327/10) is preserved 
in the collections of the Zoological Survey of 
India and bears a “no-history” label. The 
species does not appear to have been recorded 
since the publication of Kemp’s original de- 
scription. 

In the course of my researches on the “Bot- 
tom Fauna and Bottom Deposits of the Travan- 
core Coast within the 15 fathom line”, I ob- 
tained a male specimen of S. hieroglyphica 
measuring 61 mm. from the Trivandrum Coast 
at 12 fathoms. The sea bottom in this region 
is mostly composed of fine| black sand with a 
small percentage of mud, shells and shell- 
fragments. The specimen agrees closely with 
Kemp’s type-specimen and description of the 
species. 

As stated by Kemp,? the nearest ally of 
S. hieroglyphica is S. levis Hess from New 
South Wales; but, apart from other characters, 
the two species can be easily distinguished 
from one another by the presence of five teeth 
on the raptorial dactylus in the former and 
of six in the latter. ’ ? 

The colouration of S. hieroglyphica, as de- 
scribed by Kemp, appears to be very character- 


istic. The exact colour pattern of my speci- 
men unfortunately was not noted at the time 


of collection and though the general coloura-: 


tion is more or less as described by Kemp, the 
distribution of black chromatophores cannot be 
easily made out. Traces of dark pigment spots 
are, however, visible on the carine and the 
dark chromatophores on the telson can also 
be faintly seen. The whole colour pattern ap- 
pears to have faded, and the three pigment 
spots on the eye stalks, mentioned by Kemp, 
cannot be made out. 

I am thankful to Dr. B. N. Chopra, Director, 
Zoological Survey of India, for helping me in 
identifying the specimen and for the necessary 
facilities in the laboratories of the Zoological 
Survey. 

Marine Biological Laboratory, 

University of Travancore, 

Trivandrum, C. V. Kurian. 
December 20, 1946. ‘ 


* Published from the Zoological Survey of India. 
1. Kemp, Xec. /ndian Mfus., 1911, 4, 96. 2. —, Mem. 
Indian Mus., 1913, 4, 51. 


PERITROPHIC MEMBRANE IN 
SCHISTOCERCA GREGARIA FORSK— 
THE DESERT LOCUST 


THE peritrophic membrane in Schistocerca gre- 
garia Forsk. is formed primarily as a single 
layer by bands of epithelial cells situated a 
little posteriorly to the anterior limit of the 
mid-gut while the striated cells of the mid-gut 
epithelium along its entire length assist in the 
formation of loosely connected rather cqncen- 
tric lamellar portion of the peritrophic mem- 
brane. 

In the ventricular part of the alimentary 
canal, fixed in Bouin’s Fiuid, the anterior 
region of the mid-gut containing the band of 
epithelial cells can be clearly made out when 
the gut-contents have been thoroughly re- 
moved. The cesophageal valve does not extend 
far enough into the mid-gut to act as a so- 
called “press” for the peritrophic membrane. 
In fact the valve does not reach upto the band 
of epithelial cells. 

It seems possible that in those Acridiids in 
which the bands of cells in the anterior por- 
tion of the mid-gut is present, the membrane 


_is formed partly by the band of epithelial cells 


of that region as a single lamella and is rein- 
forced by the peritrophic membranes produced 
as detached layers by the striated secreting 
epithelial cells of the entire mid-gut. In the 
insects in which this anterior band of epithelial 
cells is absent, the general striated epithelial 
cells of the mid-gut secretes the membrane. 
The formation of the peritrophic membrane 
takes place apparently when the normal secre- 
tion of the cells is inhibited at the time of 
feeding. 

A detailed work on this line will be pub- 
lished elsewhere later. 
Division of Entomology, 
Indian Agricultural Research 
Institute, New Delhi, S. MUKERJI. 
January 14, 1947. 
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The Anatomy of Lango Religion and Groups. 
By T. T. S. Hayley. (University Press, Cam- 
bridge), 1947. Pp. 207. Price 2ish. net. 
In these days when nationalism is considered 

and evaluated to be the supreme political 

virtue, especially by groups and commun- 
ities that had been and that still continue to 
remain under the rule and domination of 
foreigners, the theory or doctrine that these 
much vaunted nationalistic tendencies are res- 
ponsible for frequent conflicts and clashes 
among different sections of mankind, and 
very often the cloak of Nationalism is suc- 
cessfully used to hide and cover a multitude 
of sins, may seem not only strange, but, 
may provoke a lot of opposition. Nevertheless, 
if a strictly psychological analysis of the con- 
stituents of loyalty to groups, and concomitant 
contributory factors be undertaken it is bound 
to be crystal-clear that such a loyalty like 
many other loyalties is just based and ground- 
ed on the inseparable twin-instincts of self- 
preservation and reproduction, though such a 
judgment may wound the amor propre of 
homo sapiens. Though on account of the un- 
doubted anatomical and physiological advan- 
tage which man has over the animal creation, 
and particularly on account of the structure 
and function of the cerebral cortex which 
marks a particular stage in the evolutionary 
series, and development of the power of reason, 
mankind has been able to subdue and sub- 
ordinate animal instincts to those well known 
higher intellectual and cultural needs satisfac- 
tion of which has made group- or community- 
life possible, still study of primitive group- 
life would demonstrate the inherent impossi- 
bility of any organization like a world-state 
or world-nation, or the Parliament of man 
envisaged in rosy dreams of poets. Some such 
will be the irresistible conclusion to which 

readers will arrive if they .should make a 

careful study of the volume under notice by 

Mr T. T. S Hayley, Director of Publicity and 

Rural Development to the Government of 

Assam, who has undertaken a sustained and 

systematic account of the main customs, man- 

ners, beliefs, religion and rituals of the inhabi- 
tants of Lango District (Uganda) with a view 
to placing the primitive group amidst anthro- 
pological setting and perspective. In the 
course of a brief “Foreword”, the author ex- 
plains the circumstances of the origin of the 
work and points out. that in the complicated 
network of the religious ceremonies lies the 
cohesive and cementing force that keeps the 
groups together, and group-loyalty and inter- 
group-loyalty would seem to rest on religious 
emotionalism. The opening chapter is devoted 
to a descriptive study of the “Lango Religion 
and Magic”. The premises, or assumptions, or 
postulates of the Lango Religion are stated, 
and then the practice of “White Magic” and 
“Black Magic” is described. In the second 


chapter, the author has described in fairly 
elaborate detail the “ceremonies” ting to 


-evidence, 


different Lango “Groups”. The “Ceremonies” 
concerning the “Tribe” are narrated in Chap- 
ter 3. Likewise, the other ceremonies relating 
to or concerning the “Clan” the Etogo, the 
“Family”, “Territorial Groups”, and “Medicine 
men”, are described in a graphic manner with 
an eye on precision of detail and loyalty to 
the original ritualism. There is a full and 
exhaustive Glossary and Index of most of the 
important and significant characteristic terms 
that have- entered into the constitution of the 
complicated network of the language of the 
Lango. 

Within the limits of a notice like this, 
I have given in the previous paragraph 
a fairly full epitome of the main contents 
of the volume and it is noteworthy that 
Mr. Hayley has been quite successful in 
securing and imparting maximum verisimi- 
litude to his portraiture of the odd cus- 
toms and ceremonies of the Lango, as he has 
used in the course of his description sev- 
eral of the leading and key-terms of the Lango 
language in the original. These terms have 
been explained in the “Glossary”, and one can 
admit without hesitation that after Driberg’s 
work The Lango, Mr. Hayley’s volume is 
bound to rank as the most outstanding which 
makes a valuable and distinctive contribution 
to a correct understanding of the nature of the 
life lived by the Lango. 

As a close student of Indian and European 
and American contribution to Psychology, I 
easily realize that the conclusion arrived at 
by Mr. Hayley, that in the development of 
group-awareness and group-consciousness, and 
in the gradual crystallization and stereotyping 
of lines of group-behaviour, religious rituals 
and ceremonies play the most prominent part, 
is most unexceptionable and anthropologically 
sound and well-established. The instinct of 
self-preservation is active and dynamic not 
merely in individuals, but in groups, clans and 
tribes and larger units as well, and when a 
group is attacked or threatened with alien 
aggression, it naturally reacts in a character- 
istic manner fortifying itself against such 
external aggression. Be it in the Hitler Youth 
Movement of civilized Nazi Germany and the 
Third Reich, or, in the Etogo of the Lango, 
beyond the pale of advanced European Civili- 
zation, it is .some specific form or pattern of 
religious ritualism and symbolism that would 
appear to generate, engender, and bring about 
the group-consciousness and group-awareness 
and group-loyalty. 

There is no need to endorse the view of 
Mr. Hayley that man is social only by “neces- 


sity” and that mankind is not particularly 
anxious to see “world-brotherhood” establish- 
ed, as man’s- gregariousness and_ socio- 


logical-grouping-behaviourism may now be 
claimed grounded on _ psychological 
and as “world-brotherhood” has 
always been linked up with the spiritual call 
proclaimed by great world-teachers. It is, 
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however, an undeniable fact that though fre- 
quently applauded as a political virtue nation- 
alism is bound to be narrow and circumscribed 
in outlook, in general ideology and in practice 
of government and other relationistic adjust- 
ments, and the suggestion made by Mr. Hay- 
ley that the task of maintenance of inter- 
national peace should be entrusted to a body 
of persons “specially trained from birth in 
loyalty to a non-national ideal’, is logically 
and psychologically the soundest, though it is 
bound to be dismissed as Utopian by modern 
politicians who are congenitally and constitu- 
tionally unable and incapacitated to see beyond 
their own NATIONAL NOSES as it were, and 
whose conduct is still moulded and patterned 
in the light of the frequently-heard siogans— 
“My country—right or wrong”, “My nation— 
right or wrong”. It is all a long, long way off. 
Leaders of international thought must be 
chosen from amongst those who from child- 
hood should have been psychologically and 
behaviouristically conditioned into loyal ad- 
herents of a non-national ideal based on recog- 
nition of the sacredness of mankind or human- 
ity as a whole. Till such a non-national ideal 
inspires rational human conduct, it is inevita- 
bility itself that a Pearl Harbour Treachery 
should elicit the necessary retaliation in the 
shape of the Atom-Bomb. 

Quite apart from that ideai, Mr. Hayley has 
drawn a striking and arresting picture of the 
rituals and ceremonials relating to white and 
black magic of the Lango, and his account 
vividly demonstrates that the forces respons- 
ible for group-consciousness are _ religious 
forces. If beliefs and faith in old religion and 
religious practices are rudely and violently 
shaken with the advent of modern education 
and with the domination of reason, rationalism, 
and critical analysis, etc., pro tanto, the differ- 
ent groups may tend in the direction of dis- 
integration. 

Mr. Hayley may be interested to know that 
the superstitious beliefs relating to ill-omened 
character of abnormal births (iike children 
with teeth), etc., recorded on pages 3 and 176, 
find their analogues or counterparts in the be- 
liefs and superstitions of Hindu Brahmins enter- 
tained even to-day. Thus, if a new-born baby 
violently and hysterically laughs, it forebodes 
inevitable danger to the mother. The owl is 
not after all as bad as the Lango would have 
us believe. If an owl, or a kite, should perch 
on the roof, an evil-nullifying or evil-counter- 
acting ceremony has to be performed (Santi). 
I have no doubt that students of sociology and 
anthropology would find the volume of 
Mr. Hayley exceedingly well-written, sciertifi- 
cally documented, and _ thought-provoking. 
Thirteen plates and a map of the Lango dis- 
trict add to the usefulness and attraction of 


the volume. 
R. Naca Rasa SARMA. 


Nuclear Physics Tables. By J._Mattauch; and 
An Introduction to Nuclear Physics. By S. 
Fluegge. (Interscience Publishers, Inc., New 
York), 1946. Pp. 174 and VIII plates. Price 
$12.00. 

Since the publication of the Elements of 

Nuclear Physics, by Rasetti in 1937, no good 
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text-book on nuclear physics has appeared in 
spite of the fact that the subject has expanded 
notably in recent years. The need for a book 
covering the whole field of nuclear physics in- 
cluding recent developments in the subject has 
been very keenly felt. Besides, the rapid in- 
crease of literature in experimental nuclear 
physics makes it impossible for every physi- 
cist working in this field to keep track of the 
large amount of material without the aid of 
an up-to-date and comprehensive reference 
file. Both these needs are catered for to a 
great extent by the publication of the book 
under review which brings up to date (i.e., up 
to the end of 1941 when the book was first 
published) all the available information in this 
rapidly changing. field. 

The book is divided into two Parts. The 
first part, written by Fluegge, is a concise, self- 
contained and well-digested survey of the 
fundamental problems in nuclear physics with 
special reference to experimental methods and 
results. This forms a pertinent introduction to 
Part II of the book which is a compilation of 
nuclear physics data. Part I is divided into 
four sections :—(1) Stable nuclei, (2) Nuclear 
reactions, (3) Unstable nuclei and (4) Syste- 
matics of stable nuclei. The methods used for 
the measurements of mass defects, nuclear 
masses, relative abundance of isotopes, nuclear 
spin, nuclear magnetic moment and the qua- 
drupole moment have been critically reviewed 
in Section I. Various aspects of the problem 
of nuclear reactions such as methods of obser- 
vation, sources of radiation, range-energy rela- 
tion, conservation of energy and momentum 
and yield have been discussed in some detail 
in Section II. The properties of natural radio- 
active bodies and the different processes of 
disintegration of unstable nuclei of both the 
natural and artificial radioactive elements are 
described in Section III. The fundamental 
subjects of K-capture, isomerism and meson 
theory of nuclear forces are included in 
this presentation for the first time. The last 
Section contains a short account of the exist- 
tence and abundance rules fulfilled by stablé 
— and also of the binding energy of atomic 
nuclei. 

The second and the more important part of 
the book consists of a set of six nuclear phy- 
sics Tables and eight nuclear physics Plates, 
compiled by J. Mattauch. The nuclear physics 
data collected from well over a thousand origi- 
nal papers have been classified and presented 
in a tabular form which enables one to locate 
quickly all the literature concerning any ques- 
tion. The Tables deal with the following 
subjects:—(i) Properties of stable nuclei, 
(ii) Maximum possible abundance of probably 
non-existent nuclei, (iii) Mass-spectrographic 
measurement of doublets, (iv) Survey of 
known nuclear reactions; properties of arti- 
ficially radioactive nuclei; (v) Supplement to 
Table IV and (vi) Energy release in nuclear 
reactions. Tables I-III form a group and con- 
tain observed data on stable nuclei (Section I 
of Part I). Tables IV-VI form a second group 
devoted mainly to nuclear reactions and the 
observed data on unstable nuclei (Sections II 
and III of Part I). The two groups of Tables 
are provided with separate bibliographies. 
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Tables I and IV are exhaustive. The former 
contains data on the atomic number, mass 
number, number of neutrons, spin, magnetic 
moment, relative abundance, packing fraction 
and mass defect of all the naturally occurring 
isotopes of elements and also of the a-active 
elements of the disintegration series. Table IV, 
on the other hand, contains the list of stable 
and unstable nuclei so far as they were known 
till the end of 1941 (year of first publication) 
together with their half-period values, terms 
and energies and the nuclear reactions carried 
out among them. This table permits one to 
obtain at a glance the initial isotope and the 
reactions which lead to a given nucleus as an 
end product and conversely to see which nuclei 
could be obtained from a given initial isotope, 
by what kind of reactions. The numerical 
values of Q, the reaction energy, of over a 
hundred nuclear reactions among low atomic 
weight elements have been listed in Table VI. 

Of the eight nuclear physics Plates, the first 
shows graphically the packing fraction and 
mass defect of elements as functions of mass 
number, A. Plates II-VIII give a representa- 
tion in the N-Z diagram of the known atomic 
nuclei together with the percentage abundance 
and the half lives. The types of decay and 
the nuclear reactions carried out among them 
are presented in a four-colour graphic scheme 
which permits any possible reaction to be fol- 
lowed up with great ease. 

In the preparation of this book the authors 
deserve to be congratulated for presenting in 
one volume a concise introduction to nuclear 
physics and a complete listing of numerical 
values of the properties of stable and unstable 
nuclei and of all the known nuclear reactions. 
The printing and get-up of the book are excel- 
lent. The book was first published in Ger- 
many in 1942 and the present volume is an 
English translation of the same. As such, the 
results of papers in nuclear physics which ap- 
peared after the year 1941 are not included in 
the Tables. In spite of this limitation, the 
book is extremely useful and the numerous 
workers in the field of nuclear physics will 
find this volume very handy and indispensable. 

R. S. KRISHNAN. 


X-Rays in Research and Industry. By H. Hirst 
(Chapman and Hall, Ltd., 37, Essex Street, 
London, W.C. 2), 1946. (Second Edition.) 
Pp. 124. Price 13sh. 6d. 


The varied and versatile applications of 
X-rays to problems of interest in research and 
industry, especially in physical metallurgy 
have been dealt with in a simple, concise and 
objective manner in this handy little book. 
The first two chapters deal with the genera- 
tion and properties of X-radiation. A_ brief 
description of crystal structure and of the 
principle of the diffraction of X-rays by the 
crystal lattice is contained in Chapter III. 
These three short chapters, though of an ele- 
mentary nature, form a pertinent introduction 
to the methods of X-ray analysis used in re- 
search especially in crystallography which are 
described in Chapter IV. After discussing the 
Laue and the notating crystal methods of 
examination which are applicable to single 
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crystals, the author describes in some detail 
the powder method which is applicable to poly- 
crystalline specimens and is, therefore, the 
most widely used of the different methods of 
examination. The advanced stages in the ana- 
— of crystals have also been briefly indi- 
cated. 

The second half of the book is devoted main- 
ly to the applications of the X-ray method in 
the investigations of metallurgical problems 
relating to alloy systems. Effect of atomic 
distribution on the properties of alloys, identi- 
fication of new phases, estimation of grain size 
and anisotropic behaviour of deformed metals 
and alloys are some of the prblems dealt with 
in Chapter V. for the elucidation of which 
X-ray methods have been successfully used. 
The last chapter describes the equipment used 
in industrial radiography and the principles 
of radiographic examination. The varied ap- 
plications of radiography in the examination 
of castings, forgings and welds and to manu- 
facturing problems in metallurgical industries 
are summarised in this chapter. 

The book is profusely illustrated and is 
equipped with a comprehensive bibliography 
and should prove to be a. welcome companion 
to crystallographers and more especially to 


metallurgists. 
R. S. KRISHNAN. 


The Mechanisms of Reactions at Carbon-Car- 
bon Double Bonds. By C. C. Price. (Inter- 
science Publishers Inc., New York), 1946. 
Pp. 118 plus index. Price $2.50. 


The book under review is in the series 
“Lectures on Progress in Chemistry”. The 
comprehensive title for the book is misleading 
and one learns from the Introduction that we 
have only “the personal aspect and _ specific 
approach of the author”. 

The contents can be broadly divided into 
two sections, the first one dealing with re- 
actions at the double bond and the second with 
polymerization. A review may not be the 
place for any detailed analysis of the matter 
presented, but one cannot help remarking that 
the first three chapters give the impression of 
a rather one-sided version of the problems by 
a critic of the resonance theory in its applica- 
tion to organic structures and reactions. The 
greater part of the first chapter is devoted to 
benzene derivatives and includes a useful ac- 
count of Dr. Price’s approach in calculating the 
polarizing force of substituted benzene deriva- 
tives in the different positions as well as the 
overall effect. One noticeable feature is the 
consistent use of the symbol for equilibria <> 
instead of the double-headed arrow <—~> com- 
monly used to indicate resonance between 
various valence-bond structures where neces- 
sary. Wheland’s monograph on Resonance, 
which the author refers to, explicitly draws 
attention (vide p. 6) to the distinction between 
the two symbols. 

The next two chapters represent rather 
superficial accounts of half a dozen reactions 
of olefines and a similar number of free radi- 
cal reactions. The treatment is _ essentially 
qualitative and the picture presented is often 
incomplete, 
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The author is obviously more at home with 
the second, shorter section; and a student gets 
a good bird’s-eye picture of the various asnects 
of polymerisation, polar and free radical poly- 
merisation, co-polymerisation and polymerisa- 
tions in a heterogeneous phase. 


Based on a course of lectures before the 
Institute of Polymer Research, the volume pre- 
sents a useful account of one aspect of the 
problem of olefin reactions, and is quite sug- 
gestive in parts to an advanced student. The 
reviewer, however, cannot recommend this to 
an undergraduate seeking an unbiased critical 
account of the topics. The author himself 
rightly remarks in the preface, ‘no pretense is 
made that the subject has been given the 
thorough treatment ...’ 

The print and get-up of the book are of a 
standard that one has come to expect of its 
publishers. 

S. V. ANANTAKRISHNAN. 


Goethe’s Botany. By Agnes Arber. (Chronica 
Botanica, Vol. 10, No. 2, pp. 63-126, pls. 23- 
26.) (Published by the Chronica Botanica 
Co., Waltham, Mass., U.S.A.), 1946. Price 
$2.00. 


Goethe’s Versuch die Metamorphose der 
Pflanzen zu erklaren, published in 1790, is one 
of the minor classics of Botany. Estimates of 
the worth of this work differ radically. It 
has been often subjected to strong criticism, 
particularly in recent times. Yet, none can 
deny a good share to the Metamorphose in the 
advancement of plant morphology and the in- 
spiration that later workers have derived from 
it. It is a striking tribute te the many-cided 
genius and creative insight of Goethe that 
a great deal of what he wrote more than 150 
years ago is still accepted by a large majority 
of botanists and forms the basis of botanical 
teaching even to-day. 

An English translation of Metamorphose by 
E. M. Cox with explanatory notes by M. T. 
Masters, first appeared in the Journal of Botany, 
Vol. I, pp. 327-45 and 360-74, in 1863. Another 
version was published recently in America in 
the Notes and Correspondence of the Anthro- 
sophical Agricultural Foundation, Vol. 4, No. 8, 
1937. However, both of these are difficult to 
get, the first on account of its age; the latter 
on account of the limited circulation of the 
Journal in which it has been printed. A new 
translation by a morphologist of the standing 
of Mrs. Arber and published in a handy form 
in the widely-circulated Chronica Botanica is, 
therefore, very welcome at the present time, 
when the morphology of the flower is arousing 
so much interest. 

The little monograph is roughly divisible into 
three parts. It opens with a long introduction, 
in which the translator has critically appraised 
Goethe’s contribution to science in general and 
Botany in particular. This is followed by the 
English version of the Metamorphose, with a 
large number of explanatory footnotes. | And 
finally, we have the famous ode, the “Frag- 
ment”, afterwards known as “Die Natur”, 
whose authorship is disputed between Goethe 
and Tobler. Both the original German text 


and the English translation of the ode are 
given. 
A. C. J. 


Characterisation of Organic Compounds. By 
F. Wild. Cambridge University Press, Cam- 
bridge, 1947. (Agents for U.S.A., Canada 
and India: Macmillan & Co.) Pp. 306. 
Price 18sh. net. 


The routine procedure for the identification of 
an unknown organic compound comprises tests 
for elements and typical groups present and 
determination of the physical constants. The 
final characterisation can, however, be made 
only by applying what is called the confirma- 
tory test which generally involves the prepa- 
ration of suitable derivatives and their exami- 
nation. Although there are a number of 
standard books on qualitative analysis of 
organic compounds, there seems to have 
been none so far dealing mainly with the 
practical details for the preparation of charac- 
teristic derivatives. The book under review 
fills this gap by summarising the several 
methods which are used for the characterisa- 
tion of organic compounds, presenting selected 
methods in detail and giving literature refer- 
ences for others which are useful for specific 
substances, covering the literature to the end 
of 1943. 

Of the eleven chapters contained in the 
book, the first two deal with (1) the conside- 
rations that influence the selection of a reagent 
for the preparation of a satisfactory derivative 
and (2) the various tests for the classification 
of organic compounds and their separation 
from mixtures. The succeeding nine chapters 
deal with the methods for characterisation, 
mostly by the preparation of suitable deriva- 
tives, of the following classes of compounds, 
viz., Hydrocarbons: Paraffins, cyclo-paraffins 
and aromatic hydrocarbons; Halides: Alkyl 
and aryl halides and polyhalogen compounds; 
Compounds containing the hydroxyl group: 
Alcohols, phenols, enols and carbohydrates; 
Mercaptans, thiophenols and ethers; Carbonyl 
compounds: Aldehydes, ketones and acetals; 
Acids: Carboxylic, sulphuric, arsonic and ami- 
no-acids, acid halides, acid anhydrides, esters, 
amides and imides; Amines and amino-com- 
pounds; and Nitro, cyano, nitroso, azo, azoxy 
and hydrazo compounds. In each of these chap- 
ters, the relevant reactions or suitable deriva- 
tives helpful for characterisation of each class 
of compounds are enumerated and experi- 
mental details, with full references to original 
literature, are given. Reference tables con- 
taining the physical constants for important 
substances and their derivatives are included 
at the end of each chapter. While literature 
references for the preparation of all the neces- 
sary reagents have been incorporated, a few 
of the preparations are given in detail in the 
text. There are an author index and an 
exhaustive subject index. 

The book is handy and well got up. The 
material has been carefully collected and 
critically presented. This should be a welcome 
addition to the practical books for Honours 
Course students and research workers in 
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The Physico-Chemical Mechanism of Nerve 
Activity. By David Nachmansohn, Charles 
M. Berry, Oscar Bodansky, Frank Brink, Jr., 
Detlev. W. Bronk, M. Vertner Brown, C. W. 
Coates, R. T. Fox, J. C. Eccles, Alfred Fes- 
sard, J. F. Fulton, R. W. Gerard, Alfred 
Gilman, D. E. Green, Joseph C. Hinsey, 
Rudolf Hober, Martin G. Larrabee and 
Tracy J. Putnam. (Published in the Annals 
of the New York Academy of Sciences, 
Vol. XLVII, Art. 4, pp. 375-602.) 


This volume presents an illuminating series 
of papers about the acetylecholine system. 
The first paper, by Hober, deals with the 
membrane theory of excitation, and views to 
accommodate the recent findings on the values 
of action potentials are given. In the second 
paper, Nachmansohn discusses the chemical 
mechanism of nerve activity, and the import- 
ance of cholinesterase. In the third paper, 
Eccles discusses the electrical and chemical 
theories of transmission across junctions, and 
selects the former as being more adequate to 
explain recent findings, and presents a work- 
ing hypothesis which offers a satisfactory ex- 
planation of many fundamental observations 
of synaptic transmission, irreversibility, of 
synaptic delay, time course of junctional 
potential, brief impedance loss at end _ plates, 
dorsal root potentials of the spinal cord, some 
of which were hitherto inexplicable in detail. 
The next few papers deal with the chemical 
excitation of nerve, electric characteristics of 
electric tissue of certain fishes, comparing the 
electric discharge with the action potential, the 
importance of enzyme action forming a basis 
of physiological responses, kinetics and other 
properties of cholinesterase action, effects of 
drugs on nerve activity and the properties of 
regenerating nerves. In the last paper, Gerard 
gives a masterly summing up of the present 
position of the role of acetylecholine in rela- 
tion to nerve metabolism and function and 
suggests that acetylecholine may extend fur- 
ther and have more importance in cell func- 
tioning than has yet been seriously considered 
and that any particular role it plays in trans- 
mission is a secondary and derivative one. 

INDERJIT SINGH. 


Developing Village India. Studies in Village 
Problems. Special Number of Indian Farm- 
ing, 1946. (Published by the Imperial Coun- 
cil of Agricultural Research, New Delhi.) 
Pp. 291. [Illustrations 144 including 118 
plates. 

This is a remarkable volume and the first 
impression upon the reviewer is one of un- 
stinted admiration for the extraordinary care 
which has been expended in its preparation, 
and even more for the evidence it reveals of 
wholehearted devotion to the welfare of the 
village population of India. é 

The publication is under the guidance of an 
Editorial Committee of well-known and res- 
ponsible officials. The Editor is U. N. Chatter- 
jee, p.phil., D.sc., F.N.A.SC. 

After a short general introduction concerned 
with aims and methods the volume is divided 
into eight sections: 1, Organization, 2, Pub- 
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licity and Propaganda, 3. Agriculture and N:- 
twition, 4. Animal Husbandry, 5. Horticulture, 
6. Cottage Industries. 7. Health and Sanitation, 
8. Education and Culture. 

All of these sections have their subdivisions 
each contributed by its separate specialist 
author. The articles are throughout liberally 
illustrated by excellent photographs reprodu- 
ced on full pages of strong highly glazed paper. 
There has been no mistaken economy in this 
respect such as is sometimes observable in 
Government publications resulting in an im- 
pression of dullness and cheapness with conse- 
quent loss of interest. . 

The best which the reviewer can do is to 
bring before the reader the outstanding fea- 
tures of the book, to mention items which have 
particularly attracted his notice and to offer 
such comments or emendations as may serve 
a helpful purpose. 

By no word would he wish to blur in any 
degree the vision which is evidently present in 
the minds of the writers. 

He is the more happily impressed inasmuch 
as many ideas and proposals which he himself 
put forward now more than twenty years ago* 
and which the war years have in large measure 
held up from development will now have the 
backing of this widely circulated volume. 

In his illuminating preface Sir Datar Singh 
points out that for centuries the Indian peasant 
has suffered from inhuman toil and drudgery. 
The time to repaint the picture has come. 
Besides the replacement of primitive agricuitu- 
ral and industrial methods by more modern 
and scientific technique and outlook, village 
art, folk songs, music and dance must not be 
forgotten since here will be formed the win- 
dows into the enduring spiritual life of the 
people. 

At the outset in the Section on Organisation 
we are confronted with the problem arising 
from the statement that the work of two such 
devoted enthusiasts as Mr. F. L. Brayne and 
Mahatma Gandhi has ultimately failed, that 
after a temporary awakening due to the re- 
markable activity on the part of the prota- 
gonists and their followers the village com- 
munity sinks back into its age-old sleep. 

It would seem that however zealous and 
untiring the individual may be, so long as the 
effort is purely personal, the results disappear 
when the individual is removed from the 
scene. The “consciousness” of the villager has 
not been changed. For this to happen some- 
thing more fundamental is necessary, which 
reaches deeper than merely personal example 
or precept. It must be able to penetrate the 
hard core of conservatism ; based on thousands 
of years of prevailing social and agricultural 
practices. There must be no suspicion of per- 
sonal or political background. Rather should 


* The True Path for Indian Industrial Development. 
laper read at the Benares Meeting of the Indian 
Science Congress, Jan. 1925. 

Industrial Possibilities of Some Research Work Done in 
Jndia. Based on two lectures sponsored and repub 
lished by the Society of Biological Chemists, India- 
Bangalore, 1934, Price Re. 1, 


ont 
nce 

are 

a 

By 
m- 

ida 

06. 

of 
sts j 
nd 

‘he 

de 

la- 

of 

of 
ve 

he 

‘al 

a- 

ed 

r- aff 
fie 
id 

1e 

nt 

ye 

mn 

mn 

rs 

n, 

i= 

S, 

7] 


_[ Current 


130 Reviews 


be present something of the spirit of the old 
priest who when asked how he found it pos- 
sible to live so long patiently working among 
a community from whom he succeeded in 
claiming very few converts, replied simply : 
“Cest mon metier”. 

There should surely be found also the spirit 
of Joy with no underlying hint that “poverty 
has anything noble about it.” May it not be 
that in his advocacy of the charka and its 
meagre addition to the miserable income of the 
spinner the Mahatma has forgotten beauty and 
has forgotten joy? Has he not also forgotten 
the true economy, the economy of divine abun- 
dance which is moneyless ? 

There is no sense of squalid poverty or 
grinding toil in the case of the Scotch crofter, 
spinning and weaving the wool of his own 
sheep into “Scotch tweed” sought after by the 
wealthy as material of enduring quality, dyed 
moreover in colours extracted from the vege- 
tation of the Scottish countryside. 

Not only has poverty “nothing noble about 
it’, it is actually a disease, the product of 
ignorance and false philosophy. The ordinary 
cheerful interests which should accompany 
normal day-to-day living are in the Indian vil- 
lage crowded into “fights and festivals’, law 
suits and weddings, and the money which 
should circulate freely drains off into the 
pocket of the moneylender and the accumulat 
ing debt saps the energy and initiative of the 
coming creative worker. Perhaps the restric- 
tions on expenditure on wedding and such like 
entertainment with which war-time and famine 
conditions have made us sadly familiar will 
make possible the introduction of the custom 
which prevails, according to Kagawa, in 
Japan, when each wedding guest brings a con- 
tribution of food to the value of four annas 
and so, as Kagawa says, the bride and bride- 
groom are not tramelled all their life with 
debt. 

Without something of the joy of the artist 
and the craftsman there can be no true incen- 
tive to labour. : 

The common remark heard chiefly in “finan- 
cial” circles that men will always require “the 
carrot and the stick” is fundamentally untrue 
and is the product largely of ignorant and 
wishful thinking. 

No one can hold such a view who has seen 
the pride with which a worker in the harness 
and saddlery factory at Cawnpore will hold up 
for the visitor’s inspection the small saddle- 
piece which he has just forged, and of which 
he makes scores every day. Repetitive work 
yes—but craftsmanship. 

Even more when two simple coolies prostrate 
themselves in gratitude before the Lancashire 
fitter as he is about to enter his train on his 
departure for England, because during the 
erection of some chemical plant he has taught 
them to cut a screw, to fit piping and to set a 
line shaft truly, because he has taught them 
to be craftsmen and so has increased their 
self-respect and earning power. There is here 
no danger of creating a slave mentality as one 
visitor to Wardha feared on seeing the child- 
ren driven to work for the miserable sums 
needed to pay for their “education”. 


The “carrot and the stick” mentality is based 
on a wrong concept of money and its uses. 
When money is used to “breed” money, instead 
of irrigating crops and feeding the farmer, 
then trouble is in the making. There are condi- 
tions in India at the present time which have 
not a few analogies to the conditions in England 
in the days of William Cobbett, “the rider of the 
shires”, and out of which emerged the Reform 
Bill of 1832. There is the same crowding into 
the town to increased wages, the same ab- 
sentee landownership and even the increasing 
dependence for food supply from overseas paid 
for ultimately by vast areas of erosion. ‘That 
there should be voices raised from more than 
one side against “industrialisation” is not sur- 
prising. 

We are told in the course of this section that 
the greatest problem of village development 
is the increase of purchasing power. Sir Daniel 
Hamilton has shown us at Gosaba that money 
is only a token certificate, equivalent to so 
much useful labour, to be exchanged for food 
and shelter and clothing and not a seed for 
raising a crop of permanent debt. Money itself 
costs only the making and printing of the 
paper tickets or notes, each one of which may 
circulate as many as fourteen times while pay- 
ing for Rs. 14 worth of useful labour. Pro- 
vided there is energy and goodwill there need 
be no resort to the family jewels or to the 
moneylender with his all-devouring interest 
and its ever-spreading jungle growth of debt. 
The energy and goodwill which are the true 
wealth or “money” of the community are born 
of that change of consciousness, that more 
abundant Life to which reference has been 
made. ; 

At one centre to which a special chapter is 
devoted, viz., Marthandam in Travancore, some- 
thing of this spirit seems to have been awaken- 
ed and we read of a Collective Centre, a 
Honey Club, a Weavers’ Club and many other 
activities as well as exhibitions and lectures not 
forgetting village games, dancing and folk- 
singing. 

Cottage industries in themselves will not save 
India from the “cry of the children” and the 
bitter memories of the “Industrial Revolution”. 
The test held up by George Meredith in an- 
other connection applies here: “Is it expres- 
sive in song?” True labour is always joyous, 
the joy of the artist, the joy of the craftsman. 
For the money-slave there is no joy, only 
weariness and smouldering bitterness. 

All this is well recognised by the writers of 
the articles under review. 

Once this spirit of pride and joy in produc- 
tive and creative activity is awakened all the 
developments foreshadowed in the _ present 
volume and the other publications referred to 
become possible, modified though they may 
have to be by climatic, and sometimes by other 
reasons, difficult to foresee. 

To one local philosopher who had experien- 
ced a Cawnpore hot weather there seemed 
nothing for it but to “alter the path of the 
sun”. His conclusion would seem to be con- 
firmed by the world map on page 125 of Mel- 
chett’s Modern Money, picturing the effect of 
climate on industrial energy. More than half 
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of India is shown -as “very low’. Anyone whe 
has endured the “hot weather” in these regions 
will sympathise with the Indian worker, re- 
membering how when the stress of heat “let 
up” the lethargic brain seemed suddenly to 
become active as if the engine had started 
again and all the machinery of the factory was 
humming once more into operation. 

Nevertheless we hear from at least one res- 
ponsible employer of world experience that in 
an “air-conditioned factory” Indian labour is 
as efficient as any other. 

If as in China electric light can be provided 
for the smallest village hut why not fans and 
ultimately large-scale air-conditioning, and so 
the climatic handicap be overcome. We are 
already: reading of the production of “artifi- 
cial snow” by rocketting dry ice into potential 
rain clouds. The effect of “atomic” explosions 
on climate has yet to be studied. 

In addition to climatic difficulties the earnest 
worker may have to contend with his own in- 
experience which may sometimes provoke the 
remark of the countryman quoted by Massing- 
ham in his book The Wisdom of the Fields: 
“I likes eddicated people but the worst of it is 
they be so dommed ignorant.” 

There is always this danger in introducing 
what would seem to be manifest improve- 
ments. The present reviewer, when he con- 
trolled his own garden, purchased a pump to 
facilitate lifting water for a moderate sized 
garden, only to find that the muscles of the 
mali’s arms were unaccustomed to the move- 
ment and effort required so that he had rigged 
up a bucket and a pulley as being more con- 
venient and equally efficient. 

We also read of rubber-tyred bullock-carts 
moving comfortably and economicaily on tar- 
mac. Actually it has been pointed out that 
in discarding the high old-fashioned narrow- 
tyred wheel of the bullock-bundy we are add- 
ing to the burden of the bullock by depriving 
him of the power equivalent to that residing 
in the driving wheel of a locomotive. The tar- 
mac too is slippery and hard on his feet. It is 
not so easy to move the rubber-tyred cart over 
the uneven village or estate roads or tracks. 

Under the Section Health and Sanitation, in 
addition to the general subject of village 
cleanliness are included deseriptions of model 
houses as well as of the latest scientific meth- 
ods for dealing with village wastes. Besides 
human and animal excreta these include ordi- 
nary rubbish and garbage to be dealt with by 
the method of composting practised for ages in 
China but only recently adopted on the large 
scale in India. 

The problem of the clean village is again 
largely psychological. It is not only the vil- 
lager who appears to be devoid of a civic cons- 
cience. Are not many of us aware of ‘filthy 
Calcutta” and of the Marina in Madras? In 
his own efforts after more efficient nitrogen 
conservation, which involves civic sanitation 
and increased food production, the reviewer has 
cordially to acknowledge the personal support 
he has received from Mahatma Gandhi. 

Although there is reason to believe that a 
difference in standards of civic and communal 
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cleanliness has not a little to do with racial 
troubles in South Africa, yet in fairness it must 
be remembered that this difference is by no 
means one of racial or national idiosyncracy. 
Many years ago the late Dr. Calmette endeay- 
ourcd to awaken the people of France to the 
same sense of civic cleanliness that he had 
found in England. Nevertheless modern meth- 
ods of sewage disposal were adopted in the 
U.S.A. sooner than in England, the country of 
their discovery. Sewage and refuse disposal 
moreover is not the only criterion of civic 
cleanliness. “Smoke abatement” is in some 
respects more needed than river pollution pre- 
vention since it is possible to keep away from 
an unsavoury river whereas a_ smoke-lader 
atmosphere cannot be escaped from, and has 
indeed far-reaching effects, even in some cases 
impairing the pristine purity of the city water- 
supply in the distant mountain reservoir. 

Nevertheless amidst the smoke and grime of 
the “Manchester particular”, when the electric 
lights have to be on in the office all day and 
the papers brought away to India still reek of 
sulphur and chlorin2, there is to be found the 
mentality which declares, “If dirt means money 
give me dirt’. Do not let us be too hard on 
the Indian villager. 


Though his methods of sanitary waste dispo- 
sal may now be mainly those of the domestic 
pussy cat and the wandering Israelite, and 
which it may be remarked are in some respects 
entirely scientific, good accounts are given in 
this section of the most up-to-date and scienti- 
fic methods which can be applied to Indian 
village conditions. Thus cowdung is utilised 
both as fuel and fertiliser throug its anaerobic 
fermentation with production of methane, 
while household needs are met by the provi- 
sion of the carefully designed aqua privy. 
(The description of methane production has 
evidently caused the printer some trouble since 
there is a confusion between the single word 
“anaerobic” meaning fermentation in absence 
of air, and the two words “an aerobic” change, 
which means in presence of air!) 


There is much to be said for the utilization 
of cowdung in the manner described since in 
addition to the methane which can be used 
both for fuel and lighting, the effluent from 
the tank will contain most of the nitrogen of 
the cowdung, and, possibly with some dilution, 
can be used for the irrigation of crops. The 
little intensive nitrifying filter attached to the 
aqua privy suggests the possibility of nitre re- 
covery on the lines proposed by the reviewer 
during a symposium at the National Institute 
of Sciences of India.* 


While the methane production tank and the 
aqua privy may rank as the most “civilised” 
of the methods described, and both have much 
to recommend them, they rather assume that 
some modest sanitary engineering assistance 
will be available. Just as the Bhore Commit- 


* Note on the Production of Nitre (Potassium Nit- 
rate} from Ammoniacal Waste’’—Contribution 
G. J. Fowler to symposium held in Delhi on 20th Nov. 
1945. Republished in /. avd Proc. Institution of 
Chemists (India), Dec, 1945. 
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tee have recommended one doctor for every 
2,000 of the population, so in addition to a vil- 
lage maistry it may be hoped that a sanitary 
inspector with adequate knowledge of sani- 
tary engineering may be available at least for 
a group of villages of resonable extent. 


The last section on Education and Culture 
lifts the mind into regions of high romance. 
Instead of ignorance, poverty and squalor, we 
are led to think rather of the hidden springs 
of the people’s life, expressed in forms of 
artistic decorative design, of old-time song, 
._ music and dance, having their origin in age- 
old regions of consciousness. May this volume 
play its part in bringing about the true renais- 
sance which its pages bring so vividly before 
us. 

Guaeer J. FOWLER. 


“Seasonal Breeding and Migrations of the 
Desert Locust (Schistocerca gregaria Fors- 
kal) in Eastern Africa,” by Z. Waloff. Anti- 
Locust Memoir, 1, 1946. Pp. 74, quarto. 


_ The Anti-Locust Research Centre of the Bri- 
tish Museum (Natural History) in London, 
has, since its inception in 1929, been syste- 
matically collecting records of reports of 
breeding and migrations of locusts in . Africa 
and Western and Southern Asia (including 
India). From 1933 to 1938 the Centre issued 
comprehensive annual reports of locust breed- 
ing and movements. With the beginning of 
the war this ceased, but other research papers 
continued to be published from time to time. 
Now the Centre has launched upon two new 
ventures to be published from time to time— 
the Anti-Locust Memoirs and the Anti-Locust 
Bulletins. The first number of the Memoirs, 
by Waloff, has just been received, and deals 
with the Desert Locust in Eastern Africa. 
After briefly describing the physical fea- 
tures and climate of Eastern Africa, Waloff 
goes on to a detailed and amply illus- 
trated account of the main patterns of 
breeding and migrations of the _ desert 
locust from month to month. The history 
of various swarms is carefully traced, and 
the result is the accumulation of a_ vast 
mass of accurate information on movements. 
Finally, an attempt is made, on the whole suc- 
cessfully, of correlating the movements and 
breeding of swarms to meteorological condi- 
tions, particularly temperature and rainfall. 
It is concluded that, generally speaking, 
swarms migrate down-wind—as already shown 
long ago by Rao for India and by Predtech- 
enskii (to whom Waloff makes no reference) 
for Persia and some adjacent countries—al- 
though older swarms tend sometimes to fly 
against the prevailing winds. Low tempera- 


tures slow down the movements of swarms, 
but cessation occurs only below 22°C. It is 
to be regretted that Waloff did not pay detail- 
ed attention to atmospheric pressures, since it 
is probable that the actual direction of migra- 
tion from one area to another—as, for exam- 
ple, from a very hot and arid area to a more 
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congenial one—may be conditioned by pres- 
sure gradients. It is known that low atmos- 
pheric pressures throw some insects into a 
state of restlessness. Many years ago, I wit- 
nessed this phenomenon in the Punjab among 
the desert locusts kept in a large field-cage. 
One evening, a few minutes before the arrival 
of a dust storm in the summer months when 
pressures drop considerably, all the locusts 
were noticed to fly, jump about and flutter 
their wings excitedly, although hitherto they 
were perfectly normal. With the passing of 
the storm and the restoration of normal pres- 
sure, the locusts regained their normal compo- 
sure. It seemed that had the locusts been free, 
they would: have gone with the wind, the 
drop in atmospheric pressure serving as the 
stimulus for the initiation of migration. But 
possibly the relevant data on pressures were 
not available to Waloff. 


The desert locust appears to have no fixed 
annual breeding cycle in Eastern Africa (in 
contrast to India), and the incidence of breed- 
ing depends, among other factors, on the inci- 
dence of suitable rainfall. There is, neverthe- 
less, a fairly regular pattern of seasonal distri- 
butions over Eastern Africa, the pattern 
changing from season to season in a regular 
manner, the change, according to Waloff, being 
due to physiological responses of the locust 
to climatic factors, and not to migration and 
breeding cycles characteristic of the species. 

The desert locust being the most common 
locust in India, Waloff’s Memoir is of special 
interest to us. We have in India an opposite 
number of the Anti-Locust Research Centre, 
called the Locust Warning Organization, func- 
tioning since 1939. During the eight years of 
its existence, it must have accumulated a vast 
mass of field data on locust movements, meteo- 
rological conditions and so on. These data if 
suitably analysed and published would be of 
great interest to all students of locust biology. 
In the. absence of suitable analysis, prompt 
publication of even the unanalysed data from 
year to year would serve a very useful pur- 
pose. It may be hoped that the Organization 
will consider doing so, preferably on the lines 
of the Anti-Locust Memoirs or Bulletins. 


M. L. ROONWAL. 


Food and Diet in the Mouryan Empire. By 
“Krishivala”. (Madras Chamber of Agri- 
culture, Madras), 1946. Price Annas 6. 


The author quotes from the Arthasastra of 
Kautilya to prove his point that agriculture, 
animal husbandry, storage and marketing of 
produce and the nutrition of the people were 
looked after efficiently by the State more than 
two thousand years ago. The extracts throw 
light, if any was needed, on the civilized state 
of the Indian Society in ancient times. The 
booklet is readable. There are a few typo- 
graphical errors, however, which could have 
veen easily avoided 

V. N. P. 
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SCIENCE NOTES AND NEWS 


ON THE PROOF OF THE INVERSE SQUARE 
LAW AND THE MEASUREMENT OF H 


In a communication, Mr. V. R. Singal, Pro- 
fessor of Physics, Gordon College, Rawalpindi, 
has drawn attention to the common errors in 
the experimental verification (tan 6, /tan 6, = 2) 
of the Gauss inverse square law using a 
defiection magnetometer. He suggests an alter- 
native method of verifying the law. It may 
be shown that tan2é, tan*/*/ ¢, = 2, where ¢, is 
the angle between the x-axis and the linear 
graph between (d/tané,)'/? and d* for the A 
position and ¢, is the angle between the x-axis 
and the linear graph between tan 6, and d* 
for the B position. Experimental tests show 
that this relation gives values close to 2. Also 
M/H may be calculated from the relation 
% tan? The moment M 
of the magnet and the horizontal intensity H 
of the earth’s magnetic field may be determin- 
ed if MH is found by the oscillation method. 


UNIVERSITY OF MADRAS: “THE MAHA- 
RAJA OF TRAVANCORE-CURZON PRIZES” 
FOR 1947-48 


Two prizes, one in each of the following 
groups of subjects, will be awarded by the 
Syndicate for the best essay or thesis written 
by any Graduate of the Madras University on 
any topic dealing with one of the subjects 
mentioned in the following two groups :— 

(A) Chemistry, Biochemistry, Agricultural 
Chemistry. (B) Botany, Zoology, Physiology. 

The value of each prize is Rs. 250. 

The essay or thesis must be the result of the 
personal investigations of the author, and must 
contain clear evidence of independent and ori- 
ginal research. Essays or theses which consist 
only of criticisms, compilations or the history 
of a subject, unaccompanied by the results of 
personal, independent, original research will 
be ineligible for the prize. 

The work submitted should not have formed 
the basis of a work for which any prize or a 
degree had been previously awarded. 

The prize will not be awarded to the same 
applicant on a second occasion. 

Competitors must submit their theses so as 
to be received by the Registrar not later than 
lst March 1948. 


COUNCIL OF SCIENTIFIC AND _ INDUS- 
TRIAL RESEARCH 


The Government of India have decided to 
continue the existing constitution for the Coun- 
cil of Scientific and Indistrial Research, in 
view of the unanimous opinion of the members 
representing Industry and Science on that 
body. They have also decided to abolish from 
April 1, 1947, the Industrial Research Utilisa- 
tion Committee which was an Advisory Body 
to assist the Council. 


The following have been nominated to the 
Governing Body of the Council for a period of 
three years from April 1, 1947: (1) The 
Hon’ble Member in charge of Industries and 
Supplies (President); (2) Sir S. S. Bhatnagar, 
Director, Scientific and Industrial Research ; 
(3) Sir Arthur Waugh, Secretary to the De- 
partment of Industries and Supplies; (4) Mr. 
A. K. Chanda, Financial Adviser; (5) Sir J. C. 
Ghosh, Bangalore; (6) Prof. M. N. Saha, Cal- 
cutta; (7) Sir Shri Ram, New Delhi; (8) Sir 
A. Dalal, Bombay; (9) Mr. J. R. D. Tata, 
Bombay; (10) Sir Ghulam Mohammad. Bom- 
bay; (11) Dr. Nazir Ahmad, Indian Tariff 
Board, Bombay; (12) Mr. Kasturbhai Lalbhai, 
Ahmedabad; (13) Mr. A. F. Hirtzal, m.u.a. 
(Central); (14) Sir A. L. Mudaliar, Madras; 
(15) Mr. H. Sitaram Reddy, Minister for In- 
dustries, Madras; (16) Mr. G. D. Birla, New 
Delhi; (17) Mr. N. V. Gadgil, m.t.a. (Central), 
(18) Dr. K. A. Hamied, Bombay; and (19) Sir 
Mohammad Yamin Khan, m.L.a. (Central). 


BOARD OF SCIENTIFIC AND INDUST 
RESEARCH 


The following have been nominated to the 
Board of Scientific and Industrial Research for 
a period of three years from April 1, 1947: 
(1) The President, CSIR; (2) Sir S. S. Bhat- 
nagar; (3) Dr. B. C. Roy, Calcutta; (4) Dr. 
N. N. Law, Calcutta; (5) Mr. P. F. S. Warren, 
Calcutta; (6) Dr. Jivaraj N. Mehta, Bombay; 
(7) Dr. Nazir Ahmad; (8) Sir Rahimtoola 
Chinoy, Bombay; (9) Sir J. C. Ghosh; (10) 
Dr. M. Qureshi, Hyderabad (Dn.); (11) Sir 
K. S. Krishnan, Allahabad; (12) Mr. Kastur- 
bhai Lalbhai; (13) Prof. M. N. Saha; (14) 
Sir Shri Ram; (15) Sir Arthur Waugh; (16) 
Sir A. Dalal: (17) Sir Ghulam Mohammad; 
(18) Scientific Adviser to the G.H.Q.; New 
Delhi; (19) Sir Teja Singh Malik, Member, 
F.P.S.C.; (20) Sir C. V. Raman, Bangalore; 
(21) Dr. H. J. Bhabha, Bombay; and (22) Mr. 
D. N. Wadia, Mineral Adviser, W.M. & P. De- 
partment. 


AN INTERNATIONAL CONGRESS ON THE 
— AND UTILISATION OF 


_An International Congress on the exploita- 
tion and utilisation of wood was held in Paris 
from September 16th to 30th, 1946, according 
to For. Abstracts, under the auspices of the 
Services de la Production Forestiere. Special 
attention was given to the exploitation of cop- 
pice for firewood. France at present produces 
only one-quarter of her pulpwood needs, but 
has a large surplus of small firewood which 
could be used for the manufacture of card- 
board, etc. The utilisation of firewood for 
charcoal manufacture and modern methods of 
heating was also considered. 
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17TH INTERNATIONAL PHYSIOLOGICAL 

CONGRESS 

The 17th Internaticnal Physiological Con- 
gress will be held in Oxford, England, July 
22-25, 1947, under the presidency of Sir Henry 
Dale. A tentative programme may be obtained 
from the Secretary, E. W. Geidt, University 
Laboratory of Physiology, Oxford. Physio- 
logists in London plan to entertain members 
of the Congress from abroad, for a few days, 
immediately after the Oxford meeting. It is 
hoped that accommodation can be arranged 
for those visiting members who wish to take 
advantage of this invitation to visit Physiologi- 
cal Laboratories and Medical Institutes in 
London. It is hoped also that it may be pos- 
sible to arrange for small parties of members 
to visit laboratories in certain other towns 
during the week following the Congress. 


THE INTERNATIONAL UNION OF 

CHEMISTRY 

The International Union of Chemistry is being 
revived within a broader framework, and meet- 
ings of the world-wide scientific organisation 
will be resumed with a world chemical congress 
and conference in London, July 1947.° M. T. 
Bogert of Columbia University will be presi- 
dent. During meetings recently held at London, 
a temporary bureau has been set up (R. Delaby, 
Paris, Gen. Secy.), which will prepare the con- 
gress and conduct the affairs of the Union for 
the time being. Many of the commissions of 
the Union have been active in spite of the war. 
At present these are as follows:—(1) Ana- 
lytical reagents and _ reactions, (2) Atoms, 
(3) Atomic weights (Annual Tables), (4) Fats, 
(5) Finances, (6) Nomenclature, Inorganic, 
(7) Nomenclature, Organic, (8) Nomenclature, 
Biologic, (9) Physical constants, (10) Physical 
chemistry data, (11) Physical chemistry stand- 
ards, (12) Physical chemistry symbols, (13) 
Radio-active constants, (14) Thermochemistry, 
(15) Weston Pile. The creation of three addi- 
tional commissions is now under study, viz., 
(16) Macromolecular compounds, (17) Deter- 
mination of small quantities of toxic substan- 
ces in industrial atmospheres, and (18) Nor- 
malisation of laboratory materials. 


THE 13TH INTERNATIONAL CONGRESS OF 

ZOOLOGY 

The 13th International Congress of Zoology 
will be held in Paris during 1948. E. Fisher- 
Piette, the General Secretary, Lab. de Malaco- 
logie, 55, Rue de Buffon, Paris V, urgently 
asks the directors of all zoological institutions 
to send him a complete list of the members 
of their staff in order that he wil! be able to 
inform all colleagues well about the Congress. 


INDIAN INSTITUTE OF METALS 

An Indian Institute of Metals has been form- 
ed with a view to developing metallurgical re- 
search and to promote the study of metallurgy 
in India. This is the first Metallurgical Insti- 
tute of its kind in India and will be organised 
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and run on lines of the British and American 
Metallurgical Institutes. Sir J. J. Gandhi, 
Director, Tata Iron and Steel Company, has 
been elected President of the Governing Coun- 
cil, and Dr. D. P. Antia, Metals Department 
Officer, Director-General of Industries and 
Supplies, Government of India, has _ been 
elected Honorary Secretary. 


A NEW COMET 


The discovery of a new Comet was announ- 
ced on the Ist of April by Dr. J. S. Paraskevo- 
poulos, Director of the Borden Station of the 
Harvard Observatory at Bloemfontein in South 
Africa. 

The Comet was first spotted cn March 24th 
in the Constellation of Centaurus moving south- 
wards across the line between the star Alpha, 
Centaurus and Southern Cross. Two days later 
it was recorded at the Cardova Observatory in 
Argentina. It is at present in the Constellation 
of Chameleon. 


ATOMIC RESEARCH 


It is learnt that Sir S. S. Bhatnagar, Director 
of the Council of Scientific and Industrial Re- 
scarch, and Dr. H. J. Bhabha, Director of the 
Tata Institute of Fundamental Research, have 
been deputed by the Government of India to 
investigate the possibility of developing atomic 
energy from the monazite sands of Travancore. 


NATIONAL PHYSICAL LABORATORY 


It has been announced that Sir K. S. Krish- 
nan has been appointed Director of the National 
Physical Laboratory at New Delhi. 


NATIONAL CHEMICAL LABORATORY 


We understand that Prof. S. Siddique has 
becn appointed Director of the National Chemi- 
cal Laboratory, the foundation of which was 
laid at Poona by the Hon’ble B. G. Kher on 
the 6th of April. 


HOWARD MEDAL—1946 


Mr. A. C. Dey, of Chemistry and Minor 
Forest Products Branch, Dehra Dun, has been 
awarded the Howard Medal for 1946 at the 
annual Convocation of the Forest Research In- 
stitute and Colleges, presided over by the 
Hon’ble Dr. Rajendra Prasad, Member for 
Agriculture and Food, Government of India, 
in recognition of his contribution to the ad- 
vancement of research at the Forest Research 


Institute. This award specifically relates to 
Mr. Dey’s’ meritorious research work on 
Ocimum. 

ERRATA 


Vol. 16, No. 1, p. 34, line 4—Review of the 
book An Introduction to Textile Bleaching: 
The price of the book is 32sh. net and not 23/- 
oe. Line 13: for ‘what’ please read 
‘which’. 
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LIVER THERAPY 


Liver, the richest source of the B-Complex, 
antianaemic principles and other growth 
factors yet undetermined. 


We prepare active concentrates of liver containing the 
whole range of the above principles for Research and 
Medical Profession. 


For further particulars apply to: 


The Mysore Industrial & Testing Laboratory, Ltd. 
Malleswaram Post, BANGALORE 


THE MYSORE CHEMICALS & FERTILISERS, LTD. 


REGISTERED OFFICES: TELEGRAMS: “CHEMI” 
1129, VANI VILAS ROAD, MYSORE TELEPHONE No. 243 


WorRKS: BELAGULA 
(MYSORE STATE RAILWAY) 
TELEPHONE No, 435 


ON THE WAY TO BRINDAVAN GARDENS 
(KRISHNARAJASAGAR) 


Manufacturers of : 

Concentrated and Fuming Sulphuric, Hydrochloric and Nitric and 
Chlorosulphonic Acids; Ammonia, Ammonium Carbonate and Ammonium 
Sulphate; Sodium Sulphate; Copper Sulphate; Ferrous Sulphate; Ferric 
Chloride; Superphosphates and Mixed Fertilisers, etc. 
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INDIAN COUNCIL OF AGRICULTURAL RESEARCH 


INDIAN FARMING 
(Monthly Magazine for the Layman) 


Features of the magazine include Original Articles of practical interest to 
farmers, What the Scientists are Doing, What’s Doing in All-India, What Would You Like 
to Know? etc., of special interest to farmers, landowners, rural development 
workers, co-operative societies, government officials, clubs, libraries and 
college students. 


Annual Subscription Rs. 6; Single Copy As. 8 
INDIAN JOURNAL OF AGRICULTURAL SCIENCE (Bi-Monthly) 


Journal of agriculture and the allied sciences mainly devoted to the 
publication of the results of original research and field experiments. 


Annual Subscription Rs. 15; per part Rs. 3 


INDIAN JOURNAL OF VETERINARY 
SCIENCE AND ANIMAL HUSBANDRY (Quarterly) 


; Journal devoted to the publication of scientific research relating to the 
health, nutrition and breeding of livestock. 


Annual Subscription Rs. 6; per part Rs. 2 
MANAGER OF PUBLICATIONS, .Civil Lines, DELHI 


JOURNAL OF SCIENTIFIC & INDUSTRIAL RESEARCH 
A Monthly Journal 


Devoted to the Progress of Applied Research 
ANNUAL SUBSCRIPTION: Rs. 9; SINGLE COPY: Re. 1 
Schedule of Advertisement Charges 
Full page 
12 Insertions Rs. 360 


6 Insertions Rs. 200 . Rs. 
1 Insertion Rs. 35 Rs. 20 


Favoured Positions (12 Insertions Only) 
Facing Contents Page 
Facing Editorial Page 


3rd Cover Page 
4th Cover Page 


Only Full Page Advertisements are Accepted for the Above Positions. 
Advertisements in Colours: Rs. 15 (£ 1-4) Extra 
per Page perColour. Only Full Page Advertisements are Accepted in Colours 


For particulars, apply to: 
THE EDITOR 
Journal of Scientific and Industrial Research 
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TRANSFORMERS 
WELDERS 


OUR WELDERS 
For 3 Ph. supply wheel regulator in 10 amp. steps. Robust 
construction and tap switch with all accessories. Complete 
200 or 300 amp. 25 & 50 cycles supply. 
Manufacturers of transformers upto 500 K.V.A. 33 K.V. to 
B.S.S. for the last 14 years. 
Enquiries Solicited 


GOVT. ELECTRIC FACTORY 


MYSORE ROAD - - BANGALORE CITY 
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We are now manufacturing: 


® Kipp’s Apparatus of one litre capacity. 

® Desiccators of 4’,5’ and 6’ diameter. 

® Measure Glasses of 2 drams, 1 oz., 4 oz. . 
and 8 oz. cap. accurately calibrated. 


and 


All Types of Graduated Glassware 
such as Measuring Flasks, Measuring Cylinders, 
. Burettes, Pipettes, etc., etc. 


Manufactured by: 


INDUSTRIAL & ENGINEERING APPARATUS Co. Ltd. 


Chotani Estates, Proctor Road, Bombay 7 


IMPORTANT . 


Scarcity of materials is being felt in every field of 
work ; but by our ceaseless efforts we have collected 
large stocks of scientific goods and we are in a 
position to satisfy demands from consumers of these 
Please send your enquiries and orders for anything 
in the line of Physical, Chemical and Biological 
Apparatus, Gas and Water fittings, Glass graduates 
and Hollow glassware, Barometers, Colaroids, 
Colorimeters, Pehameters, Ether, Acids, Chemicals 
and Reagents, etc., etc., to us. 
- We assure you of the promptest attention. - 


Chemical and Works, Ld. 
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MANUFACTURERS OF 


ALL KINDS OF SCIENTIFIC APPARATUS 
OUR SPECIALITIES: 


Fortin’s Barometers, Sextants, Resistance Boxes and 
Potentiometers, Sensitive Galvanometers, 
Ammeters, Voltmeters, Vernier and 
Biological Microscopes, Analytical 
Balances, Weight Boxes, Tuning 
Forks, Rheostats, Optical 
Benches, Gas Plants, 


Precision Measuring 


Instruments, 
etc. etc. 


Recognised by 


THROUGHOUT 


India, Burma and Ceylon 


Branches: 


Maclagon Road 113, Bigandet Street 
LAHORE RANGOON 


Telegrams:—“ SCIENCE,” Ambala, Lahore 
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INDUSTRY & CONTROL 
LABORATORY EQUIPMENTS 


Barkometer, English 10” 0-80% Rs. 17/8; Brinometer, English Rs. 9/8 each. 


Beakers 100 250 500 1000 2000 c.c. 
Indian -/15/- 1/2 1/11 2/12 
English 2/7 2/11 4/6 5/14 11/14 each 


Bottles Reagent flat stopper + 8 16 32 64 oz. 
Indian— Narrow mouth 10/14 14/4 18/8 30 82 per doz. 
English 18/14 25/8 35/4 60 192, 


(N.B.—Wide mouth 25% extra; Extra Wide mouth 75% extra) 


Buretttes with stopcock—English 25 c.c. Rs. 11/8; 50 c.c. Rs. 13/8; 
100 c.c. Rs. 16/8; Schellback 50 c.c. Rs. 17/8; 100 c.c. Rs. 19/8 


Butryometers tube—English 8 to 9% as available Ks. 8/12 


Desiccator with zinc plate 4” = 6” 8 10 

Indian 8/15 10/6 ~—:14/8 39 

English 30 55 84 . 
Dessicator Vacuum—English 8” Rs. 104 
Distilling Apparatus Copper— Capacity 1 2 + 10 .20 Gallon 

- Rs. 80 104 190 350 550 

Distilling Flask 250 500 1000 2000 3000 5000 c.c. 

Indian 3/12 4/7 6/8 10/12 

English 715 9/8 14/8 19/8 26 32 
Flask Capacity 250 c.c. 500 c.c. 1000 c.c. 2000 c.c. 3000 c.c. 5000 c.c. 10000 

Indian ~. 1/10 5 10/12 18/8 

English 2/10 4/8 5/14 9/8 14/8 23 38/8 
Measuring Cylinder 100 c.c. 250 c.c. 500c.ce 1000 c-c- 2000 c.c. 

Indian 2/6 3/4 5/8 9/8 Each 

English 5 7/6 10/15 15/8 26/8 Each 
Measuring Flasks Stoppered 50 or 100 c.c. 250 c.c. 500 c.c. 1000 c¢.c- 2000 c.c. 

Indian 2/3 2/14 4/6 5/13 

English 5/14 7/6 11/8 19/8 24/8 


Measure Glass—English 4 0z. 8o0z. l60z. Rs. 3/10; 4/12 5/12 respectively 
20 0z- 7/8; 320z. 12/8 each. 
lec. 2ec.c. See 10cc. 25 cc. 50c.c. 
Pipettes Volumetric Sup. Indian -/8/- -/8/-—-/10/-_ -/14/- 1/2 1/8 
English 1, 1/10 I/ll 1/15 3/2 4/15 
Graduated Sup. Indian 1 1/6 2 2/3 ais in 1/10 
English 5/4 5/8 6 6/8 7/8 
Separating Funnels English 100 c.c. 12/8: 250 c.c. 14/12; 500 c.c. 21/8: 
1000 c.c- 28/-; 2000c.c. 38/-. 


Gum Boots—Indian Rs. 15/8; Superior Indian Rs. 19/8; English Rs. 39/-. 
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PRECISION CATHETOMETERS 


CATHETOMETER 
(Simple Pattern) 
No. 10400 


Designed to provide an accurate 
instrument at a moderate price. 
It is lighter in construction and 
can be used in the vertical posi- 
tion only. The scale is engraved 
on the vertical rod of 1 cross- 
section, A vernier reading accu- 
rate to 0-05 mm. is attached to 
the telescope carriage, which 
moves smoothly along the scale. _ | 
The telescope is provided with a - jf 
draw tube for focussing, and is 
fixed with its axis perpendicular 
to the scale. The bed is strong 
and is provided with levelling 
screws for keeping the scale 
vertical. 


Specification, simple pattern of range 


50 cm. 
Price: Rs. 250 
100 cm. 
Rs. 350 


NEW 
PRECISION CATHETOMETER 
No. 10395 
Indispensable for every college 
laboratory and useful for measure- 
ment of distances between two 
ints which are not accessible. 

t consists of a telescope with a 
7” objective moveable vertically 
along a scale in mm. with a 
vernier attachment which can 
read accurate to *05 mm. The . 
telescope is adjusted horizontal 
by a spirit level, and levelling 
screws are provided in the base of 
the instrument for adjustment of 
the scale in the exact vertical 
position. Rack and pinion is 
invariably attached to the tele- 


so 
No. 10400 No. 10395 Re. 750 
THE ANDHRA SCIENTIFIC COMPANY, LIMITED 
MASULIPATAM MADRAS BOMBAY 
Head Office and Works 4, Blacker’s Read, Mount Road 


Tel.: Laboratory ' Tel.: Precision Tel.: Scientist 
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“CASTLE” APPARATUS 
ORATORY 


MADE BY 


WILMOT-CASTLE COMPANY, ROCHESTER, U.S.A. 


Manufacturers of the world’s largest line of 
Sterilizing and Bacteriological Equipment. 
Electric or Gas Heated 
AUTOCLAVES 
PRECISION INCUBATORS OF COPPER 


Electrically Heated 
PARAFFIN EMBEDDING OVENS 
AIR STERILIZERS OF STAINLESS STEEL 
INSTRUMENT STERILIZERS 
WATER BATHS 


HOT 


Catalogs upon request 


Send your enquiries and orders to 


MARTIN & HARRIS, LTD. 


(Scientific Department) 
Savoy Chambers, Wallace Street 
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